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DEPARTMENT OF THE NAVY
SOUTHERN DIVISION
NAVAL FACILITIES ENGIMEERING COMMAND
F.0. BOX 16010
2154 EAGLE ORIVE
NORTH CHARLESTON, 5.C 284184010

5090
Code 1849
2 Feb 00

South Carolina Department of Health and Environmental Control

Attn: Mr. Paul Bristol

Groundwater Quality Section

Bureau of Water

2600 Bull Street

Celumbia, SC 28201

CLOSURE ASSESSMENT REPORT - RETAIL FUEL DISTRIBUTION
FACILITY, BUILDING #1346

Dear Mr. Bristol:
Enclosed is the original of the Closure Assessment Report — Retail Fuel
Distribution Facility, Building #1346, Charleston Naval Base, Charleston, SC that

was borrowed from SCDHEC files. Thanks again for your assistance.

Sincerely,

,%O.L( £ e

GABRIEL L. MAGWOOD
Remedial Project Manager

Encl:
(1) Closure Assessment Report
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Westinghouse Environmental %48 I.Bc;w %mtw Boulevard
. . 0. Box 1
and Geotechnical Services, Inc. Mt Pleasant, South Carohina 20464
{803) 884-0005

Fax (803) 881-6143

March 26, 1991

The LPA Group of North Carolina
3803 B Computer Drive, Suite 204
Raleigh, North Carolina 27619

Attention: Mr. Gary Green

Subject: Closure Assessment Report
Building #1346, Charleston Naval Base
Charleston, South Carolina
Westinghouse Environmental and Geotechnical Services, Inc.
Job #CSWAO079

Dear Mr. Green:

Westinghouse Environmental and Geotechnical Services, Inc.
(Westinghouse) is pleased to submit the enclosed Closure Assessment
Report for the retail fuel distribution facility, Building #1346
located at the charleston Naval Base in Charleston, South Carolina.
This report is provided in general accordance with our proposal
number 340-91-024 dated February 20, 1991. The following report
describes our sampling methodology, the analytical results and our

conclusions and recommendations.

If you have any questions concerning this report or if you require
any additional information, please contact Hugh Connolly at (803)
884-0005.

Sincerely,

WESTINGHOUSE ENVIRONMENTAL

A Westinghpuse Blectric Corporation subsidiary. AN
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1.0 INTRCDUCTION

The study site is identified as Building #1346 at the Charleston
Naval Base and 1is a retail automotive gasoline service station

(Figure 1). The site presently possesses a total of 8 gasoline
Underground Storage Tanks (USTs), 3 of which were recently
operational. In 1978, four 1,000 gallon and one 10,000 gallon

gasoline USTs were taken out of service and were abandoned in
place. This involved internal cleaning of the tanks and filling
with sand. The site was then fitted with three new gasoline USTs
of 10,000 gallon capacity that have been operational until early
1091].

- -

In February of 1991, the three 10,000 gallon gasoline USTs were
tested for tightness. The results of the testing indicated that
all three USTs were leaking and as a result they were immediately
taken out of service. Presently, the site is scheduled to be
fitted with three new USTs. These USTs and asscciated product
piping will be located on the opposite side of the site relative
to the existing USTs to minimize the amount of expected
contaminated material encountered upon installation. A site plan

depicting the various UST locations is presented as Figure 2.
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2.0 OBJECTIVE AND SCOPE OF WORK

Westinghouse was retained to provide soil sampling and analysis to
assess the subsurface soils at the site that may have been impacted
due to the leaking USTs and to aid in determining if the
groundwater at the site may have been impacted.

In compliance with Section 280.72 of the South Carolina Underground
Storage Tank Control Regulations, Westinghouse conducted a site
assessment at Building #1346 of the Charleston Naval Base. This
assessment was conducted in accordance with the South Carolina
Department of Health and Environmental Control's (SCDHECSs)
Underground Storage Tank Abandonment/Assessment Guidelines dated
December 5, 1990, requiring that soil samples be collected within
the tank basins and at 20' intervals along product piping runs.

2.1 Site Inspection/Sampling and lLaboratory Analvyses

On February 25, 1991, Westinghouse personnel arrived on site to
mark the sample locations and perform a visual inspection of the
site. No apparent problem areas were noted during the inspection
and the UST fill locations, dispenser islands and vent lines did
not visibly indicate the presence of a release.

Plans provided by the cCharleston Naval Base were utilized to
approximate the 1locations of the product piping. The exact
locations were then determined by utilizing a hand held metal
detector. A total of 20 sample locations were marked at the site.
Sample numbers 1B, 2 and 3B were intended to be lower level samples
collected from the bottom of the tank basin; however, groundwater
was encountered in these areas at a depth of 5 feet below grade and
the samples were therefore collected at this depth.

The remaining samples were collected adjacent to product lines
between the USTs and the retail issue points at a depth of 3 feet
below grade. Lower level samples were to be collected from the
base of the UST associated with sample numbers 15A and 16A;
however, due to the shallow depth at which groundwater was

encountered (3.5 feet below grade), the deeper samples were not

collected.



Three additional soil samples were collected from the location of
the proposed product piping and UST locations situated on the
opposite side of the site from the existing USTs. This was
performed to determine if the soils in the area of the proposed
tanks and product piping were contaminated. Sample number 10 was
collected from a proposed product piping area at a depth of 3 feet
below grade . Sample numbers 19 and 20 were collected from the
area of the proposed UST basins at a depth of 5 feet below grade
(at the soil/groundwater interface).

One groundwater sample was to be collected from an open borehole
at each of the existing USTs basins; however, borehole collapse at
the soil groundwater interface would not permit the collection of
these samples.

Prior to and in between each sample collected, the sampling
equipment was decontaminated with a chemically neutral surfactant
and was rinsed a minimum of three times with deionized water. Upon
collection, the samples were labeled and immediately refrigerated.
Once sample collection had been completed, all samples were shipped
by overnight courier to Westinghouse's in-house Laboratory in
Charlotte, North Carolina for analysis. All samples collected at
the site were analyzed for Total Petroleum Hydrocarbons (TPH) by
Gas Chromatography (GC), the EPA Method 602 constituents and total
lead.

2,2 laboratory Analysis Results

Lead was not detected in any of the soil samples collected from
Building #1346; however varying levels of petroleum hydrocarbon
contamination were detected in all samples. Table 1 summarizes the
results of the laboratory analyses.
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SUMMARY éu;LK:ERBTORY ANALYSES
BUILDING #1346 - CHARLESTON NAVAL BASE

CHARLESTON, SOUTH CAROLINA
EPA METHOD 602 CONSTITUENTS (ug/kg)
SAMPLE # TPH BY GC (mg/kg) BENZENE | CHLORD- 1, 2-DICHLORO- 1, 3-DICHLORO 1, 4-DICKLORO- | ETHYLBENZENE TOLUENE XYLENE
BENZENE BENZENE BENZENE BENZENE

NAVUST-1A 1210 11.6 339 428 65.2 33.3 156 198 2950
NAVUST-18 217 1790 74.6 228 40.5 20.7 BaL* 658 5250
NAVUST-2 253 306 186 267 34.3 26.3 BaL 1880 4160
NAVUST -3A 455 16.1 153 I 42,2 33.9 1370 21 7010
NAVUST-3B 2250793.6%* 531 89.6 159 29.6 20.1 9.7 876 2030
NAVUST-4 114 210 36.7 312 55.8 46.9 BAL 4190 6000
NAVUST-5 1560 35.0 52.5 485 57.8 51.4 2040 355 5920
NAVUST-6 283 157 22,0 485 57.8 51.4 526 1040 3160
NAYUST-7 7280 1590 1190 248 50.1 34.3 BaL 174 6930
NAVUST-8 67.6 389 38.9 464 161 15.3 2120 132 475
NAYUST-9 55.1 3390 13.2 249 100 6.4 550 52.8 245
NAVUST-10 33.7 BaL BaL BaL BaL BaL BaL BaL BaL
NAVUST-11 202 .3 32.0 406 212 8.38 134 43.1 128
NAVUST-12 3720 161 771 89.1 19.0 12,9 BAL 4 7220
NAVUST-13 25.5 85.6 6.77 117 36.2 BQL 150 20.0 300
NAVUST-14 19.8 BaL BaL BQL BaL BaL BaL 8.9 8.6
NAVUST-15A 5460 1880 193 134 35.9 5.7 BaL 3200 18,200
NAVUST- 16A 34007109 5750 36,4 114 19.0 15.6 BaL 11.500| 1350
NAVUST-17 731 2690 24.6 513 273 13.5 BaL 735 1480
NAVUST-18 96.6 2580 13.7 396 150 18.5 2310 65.7 1360
NAYUST-19 30.5 saL BaL BaL BaL BaL BaL BaL BaL
NAVUST-20 38.3 BaL BaL saL BaL BeL BaL BoL BaL
NOTES: * BOL - INDICATES PARAMETER NOT DETECTED. ** - 3B AND 16A UNDERWENT ADDITIONAL ANALYSES FOR VOLATILE HYDROCARBONS FOR COMPARISON PURPOSES.




3.0 CONCLUSIONS/RECOMMENDATIONS

Various levels of petroleum hydrocarbon contamination were detected
in all samples collected from Building #1346 at the Charleston
Naval Base indicating that a significant release has occurred from
the subject USTs. The laboratory results obtained indicate that
this release has impacted the soils associated with the UST basins,
product piping and retail issuing points. In addition to these
areas, it has been found that contamination has migrated to the
area of the proposed UST basin as was identified in sample numbers
NAVUST-10, NAVUST-192 and NAVUST-20.

Westinghouse recommends the subject USTs that have failed to meet
South Carolina State requirements for tank tightness testing be
abandoned according to the SCDHEC regulations (either abandoned in
place or removed). Any soil resulting from the abandonment of the
USTs should be considered contaminated and should be stockpiled
on-site, sampled and analyzed for petroleum related constituents
he proper method for disposal.

Based upon levels of contamination detected in sample numbers 1B,
3B, 15A and 16A (collected at the so0il groundwater interface) it
is probable that the groundwater in the areas has been impacted.
This impact may or may not have migrated across and/or off of the
gasoline service station site. With regard to the installation of
the proposed USTs and pipelines at the site, the soil resulting
from this operation should be considered to be contaminated.
However, based upon the lower levels of contamination detected in
the proposed tank basin and piping trenches, this material shoculd
be stockpiled separately, sampled and analyzed to determine the
method for proper disposal. Based on the results identified in
this assessment, it is probable that the soil excavated in the area
of the new tanks will contain minimal contamination and will only
require landfilling as opposed to incineration which is normally
required for soils contaminated with TPH in excess of 100 mg/kg.
Due to the fact that groundwater at the site has been impacted,
any groundwater resulting from dewatering operations for the
installation of the proposed USTs should be considered contaminated

and should be handled appropriately.

7



In addition to the previous recommended work, Westinghouse
recommends that a site characterization be performed to determine
the horizontal and vertical extent of the probable groundwater
impact. This would involve performing an extensive soil vapor
survey across the site and the installation of groundwater
monitoring wells to confirm the location of the dissolved product
plume. Aquifer testing will also be required to determine the
hydraulic aquifer characteristics. This information could then be
utilized to design a groundwater recovery system for site
remediation.
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i i 9751 Southem Pine Boulevard
Westinghouse Environmental Charlotte, North Carolina 28273

and Gestechnical Services, Inc. P.0. Box 7668

Charlotte, North Carolina 28241-7668
(704) 5234726
FAX (704} 525-3953

Lead, Total in Soil

Westinghouse Environmental Job No: 1357-91-1100

Sample Identification: Naval Base UST (1234-8%-484)
Date Analyzed: 3/5/91 Analyst: Ty Garber
Quant. Resul ts
Sample 1.D. Limit. mg/kg mq/ kg
NAVUST-1A 2.0 BGL
NAVUST-1B 5.0 BCOL
NAVUST -2 5.C BQL
NAVUST-3A 5.0 BGL
NAVUST-3B 5.0 BOt.
NAVUST -4 5.0 BGL
NAVUST -5 5.0 BQOL
NMAVUST -6 5.0 BAOL
NAVUST -7 5.0 BGL
NAVUST -8B 5.0 S5aGL
NAVUST-9 5.0 BGL
NAVUST-~10 5.0 BOL
NAVUST-11 5.0 BAL
NAVUST-12 5.0 534L
NAVUST~13 5.0 BOL
NAVUST-14 5.0 EQL
NAVUST -15A 5.0 BOL
NAVUST - 16A 5.0 BGL
NAVUST-17 5.0 BOL
NAVUST-18 5.0 BGL
NAVUST~192 5.0 BOL
NAVUST-20 5.0 8GL

Comments: EPA SKI-8446 Method 3050 used in digestion. Samples
analyzed by flame AA.

BOL = Below Quantitation Limit
=

2
Gh/QC Supervisor: 4:f g;;”fzgi::/// Date: g/;Z/Q/

3 p—

N.C. MWastewater #321, S.C.D.H.E.D. #99033

A Westinghouse Electric Corporation subsidiary.



i i 9751 Southem Pine Boulevard
WESUHQI’IDUSE Environmental Charlotte, North Carelina 28273

and Geotechnical Services, Inc. £.0. Box 7668

Charlotie, North Carolina 28241-7668
Total Petroleum Hydrocarbons (704) 5234726
FAX (704) 525-3953

Westinghouse Jab No.: 1357-91-11C0

Sample Identification: Naval Base UST (1234-B%-484})
Date Analyzed: 3/5/91 By« Ty Garber
Semi~Volatiles Volatiles
Quant. Limit Results Buant. Limit Results
Sample ID mg/ kg mg/kqg mg / kg mg/ kg
NAVUST-1A 10.0 1,210 Gl MNAA
NAVUST—1B 10.0 217 0.1 N/ A
NAVUST -2 10.0 253 0.1 MR
NAVUST-3A 10.0 455 G.1 B/ A
NAVUST-3B 10.0 2,250 0.1 3.6
NAVUST-4 10.0 114 0.1 NS A
NAVUST-5 10.0 1,560 0.1 R
NAVUST~646 10.¢C 283 0.1 NP
NAVUST-7 10.0 7,280 0.1 N/ A
NAVUST -8 10.0 &7 .6 0.1 i
NAVUST -9 10.0 55.1 0.1 N/A
NAVUST-10 10.0 33.7 0.1 NG
NAVUST-11 10.0 202 0.1 MAA
NAVUST-12 10.0 3,720 0.1 Fi/A
NAVUST-13 10.0 25.95 0.1 rl/A
MAVIST-14 10,0 19.8 0.1 M/A
NAVUST-15A 10.0 5,440 0.1 MR
NAVUST-16A 10.0 3,400 0.1 109
NAVUST—-17 10.0 721 0.1 N/AA
NAVUST-18 10.0 94 .6 0.1 i/ A
NAVUST-19 10.0 30.5 0.1 MN/A
NAVUST-20 10.0 8.3 0.1 MN/A

Comments:

Semi—~Volatile analysis: Extraction (SW-8446, Method 3550 ;
results expressed as mg diesel fuel per kg soil.
Components exhibit characteristics similar to gasaline.

Volatile analysis: Purge and Trap (SW-8464&, Methad 3030);
results expressed as mg gasoline per kg soil.

BOL = Below Quantitatiemtimit N/A = Not Applicable
—-——h‘.——"x
QA/QC Supervisor : = Date: S/ 7 /9

N.C. State Wastewater #321, S.C.D.H.E.C. #392033

A Westinghouse Electric Corporation subsidiary.



Westinghouse Environmental 9751 Southern Pine Boulevard

. . Cnarlotte, North Carolina 28273
and Geotechnical Services, Inc. P 0. Box 7668
Charlotte, Narth Carolina 28241-7668
(704) 5234726
FAX (704) 525-3953

Purgeable Aromatics
EPA Method #0020 Compounds

Westinghouse Environmental Job Number: 1357-91-1100G

Sample ldentification: Naval Base UST {1234-8%-484) NAVUST—-14

Date Analyzed: 3/4/%1 By: OStepnanie Davis
Results
Guant. Limit Concentration
Number Compound ug/ka ua/ ka

1 Benzene 5.0 1i.o

2 Chlorcbernzene 3,0 339

= 1,2-Dichlorobenzene 3.0 425

< 1,3-Dichlorobenzenes 5.0 A5, =

S l1,4-Dichloraobenzene 5.0 IDLE

& Ethyltenzene 5.0C 154

7 Toluens 5.0 18

5] Total Xylenes 5.0 =30
Comments: BOGL = Below Quantitation Limits

“:-_-_'—_‘_/I—_j

e
/’//r

N.C. State Wastewater #3221, S.C.D.H.E.C. #99033

GA/QC Supervisor: Date: g s 7 1 2f(

A Weslinghouse Electric Corporation subsidiary.
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W"esﬁnghnuse Environmental §751 Southern Ping Boulevard

Charlotte, North Carclina 28273

P.0. Box 7668

Charlotie, North Carolina 28241-7668
{704) 523-4726

FAX (704) 525-3953

and Geotechnical Services, Inc.

Purgeable Aromatics
EPA Method 8020 Compounds

Westinghouse Environmental Job Number: 1337-21-1100C

Sample ldentification: Naval Base 'JST (1234-8B9-484) NAVUST~185

Date Analyzed: 3/4/91 By : Stephanie Davis
Resul ts
Ouant. Limit Concentration
Number Compound ug/kg ug/ka
1 Benzene 5.0 1720
= Chlorob=znzene 5.0 74.6
3 l1,Z-Dichlaorobenzene 5.0 =2
4 1,53-Dichlarchenzene 5.0 4.5
S l.4-Dichiorobenzene S, 2.7
& Ethylbencens 5.0 2GL
7 Toluene 5.0 S55E8
8 Total Xylenes S.0 SCSO

Comments: BOL = Below GQuantitation Limits

@A/BC Supervisor: Date: S, 7 2/

—
///

N.C. State Wastewater #321, S.C.D.H.E.C. H99033



i i 8751 Southem Pine Beulevard
Wesllnghuusq. Enwmn-memal Charlotie, North Carolina 28273
and Geotechnical Services, Inc. 0. Box 7663
Charlotte, North Carolina 28241-7668
{704) 523-4726
FAX (704) 525-3953

Purgeable Aromatics
EPA Method B020 Compounds

Westinghouse Environmental Jab Number: 1357-21-1100

Sample Identification: Naval Base UST {(1234-89-484) NAVUST-2

Date Analyzed: 3/74/%91 By: Stephanig Davis
Results
Quant. Limit Concentratian
Number Campound ug/kg ug/kg
1 Benzene 5.0 T0s
z Chlorobenzene 5.0 186
3 1,2-Dichlorobenczene 3.0 287
3 1,3-Dichiorobenzene 5.0 R
u 1,4-Dichlorcoenzene S.0 £&6.3
5 Ethylbenz=nz 5.0 BGL
7 Toluene 5.0 15380
8 Total Xylenes 5.0 G140
Comments: BOGL = Below Quantitation Limits
—
QA/GC Supervisor: e Date: 3/ 2 /%F/

)

-

N.C. State Wastewater #321, S5.C.D.H.E.C. #992033

A Westinghouse Electric Corporation subsidiary.



Westinghouse Environmental 9754 Southern Pine Boulevard

H . Charlatte, North Carolina 28273
and Geolechnical Services, Inc. .0, Box 7658
Charlotte, North Caroling 28241-7668
(704} 523-4726
FAX (704) 525-3953

Purgeable Aromatics
EPA Method B020 Compounds

Westingbouse Environmental Job Number: 1357-71-1100

Sample ldentification: Naval Base UST (1234-89-1484) NAVLIET 364

Date Analyzed: 3/4/91 By: Stephanie Davis

Recul ts

RQuant. Limitl Concentration

Number Compound ug/ kg ug/kqg
1 Berizene 2.0 1601
2 Chlorobenzene 5.0 153
3 l1,2-Dichlorobenzene 5.0 n7e
4 1,3-Dichiorocbenzens 5.0 a4z .2
S 1,4-Dichlorobenzens .0 RI.E
5 Ethylbenzene 2.0 1570
7 Toluene 5.0 211
B Tolkal “vienes 5.0 701G

Comments: BGL = Below Quantitation Limits

GA/GC Supervisor: Date: S/ 2/ %/

N.C. Stakte Wastewater #3721, S5.C.D.H.E.C. #93%033

A Westinghouse Electric Corporation subsidiary.



i i 8751 Southern Pine Boulevard
Wesllnghuuse Enwmnmenlal Charlotie, North Carolina 28273

and Geotechnical Services, Inc. PO. Box 7668

Charlotie, North Carolina 28241-7668
(704) 523-4726
FAX (704) 525-3953

Purgeable Aromatics
FPA Method B020 Compounds

Westinghouse Environmental Job Number: 1357-21-1100C

Sample Identification: _HMNawval Base UST (123%4-8%-484) NAVUST-3B

Date Analyzed: 3/4/91 By: Stephanie Davisg
Hesulis
Quant. Limit Concentration

Number Campound ug/kqg ug/kg
1 Benzene S.0 S31
= Chlorocbenzene 5.C 37.56
3 1,2-Dichlgrobenzene 2.0 159
4 1,3-Dichlorobsnzene S.0 29 .6
pa l,4-Dichlorobenzen= 5.0 Z0. L
S Ethylbenzene S.C 4.7
7 Tolusne 5.0 g75s
=] Total Xylenes 5.0C ZO50

Comments: BOL = Below Quantitation Limitc

— Y
T g‘/??
QA/QC Supervisor: Date: S/ 72 /%

/3_
/

N.C. State Wastewater #3211, S5.C.D.H.E.C. #9033




1 i 4751 Southern Pine Boulevad
WBSIII'Igh[lUSB' Env:rnn_rnenta[ Charlatte, North Carolina 28273
and Geotechnical Services, Inc. £0. Box 7668
Chartotte, North Carolina 28241-7668
(704) 5234726
FAX (704) 625-2953

Purqgeable Aromatics
EPA Method 8020 Compounds

Westinghouse Environmental Job Number: 1357-91-1100

Sainple Identification: Naval Bass UST (1234-8%9-484) NAVUST -4

Date Apalyzed: 3/4/%1 By: _Stephanie Davis

Hesults

OQuant. Limit Concentration

Mumber Compound ug/kog ug/kqg

1 Eenzene 5.0 210
2 Chlorobenzene 5.0 36.7
3 1,2-Dichlorobenzenes 5.0 i R
4 1,3-Dichliorobenzene 5.0 55.18
S l1,4-Dichiocrobenzens 5.0 45.5
& tithylbenzens 5.0 24l
7 Toluene 5.0 4170
8 Total Xvlienes 5.0 S0GT

Comments: BOL = Below Quantitation Limits

OA/QC Supervisar: /2? , Date: g /;2 /C;/

I —_—
/

N.C. State Wastewater #321, §.C.D.H.E.C. #9033

A Westinghouse Electric Corparation subsidiary.



Wiactinni End i 9751 Southern Pine Boulevard
Westinghouse Environmental Charfotte, North Carolina 28273

and Gestechnical Services, Inc. P.0. Box 7668

Charlotte, North Carolina 28241-7668
{704) 523-4726
FAX (704) 525-3933

Purqeable Aromatics
EPA Method 8020 Compounds

Westinghouse Environmental Job Number: 1337-91-1100

Sample ldentification: pMaval Base UST (1234-89-4B84) NAVUST-S
Date Analyzed: 3/4/91 By: Stephanie Davise
Results
Cuant. Limit Concentration
Number Compound uq/kq ug/kqg

1 Benzene 5.0 525.0

2 Chlorcbhbencerns 5.0 52Z.5

> 1,2-Dichiorctenzene 5.0 4BS

4 1,3-Dichlorobenzene 5.0 7.8

3 1,4-Dichlorotenzene 2.0 >i.4

1) Ethylboenzene 5.0 NV

7 Toluens 5.0 55

3] Total Xyl=nes S.0 SFI0
Comments: BGlLL = Below RQuantitation Limits

Date: g/ _;Z/C’/

A/QC Supervisor:

/ ——

N.C. State Wastewater #3221, S.C.D.H.E.C. #9033

A Westinghouse Electric Corporation subsidiary.



Westinghouse Environmentai 9751 Southern Pine Boulevard

. . Charlotte, North Carolina 28273
and Geoteshnieal Services, Ine. PO, Box 7668
Charlotte, North Carolina 28241-7668
(704) 523-4726
FAX {704) 525-3953

Purgeable Aromatics
EPA Method B8B020 Compounds

Westinghouse Environmental Job Number: 1357-91-1100

Sample Identification: Naval Base UST (1234-8%9-484) NAVUST -&

Date Analyzed: 3/4/91 By : Stephanie Pavis
Hesults
Quant. Limit Concentration
Number Compound uag/kg ua/kg

i Benzene 5.0 157

z Chlorobenzene 2.0 22.0

3 i,2-Dichlorobenzene 5.0 485

q 1,3-Dichlorobenzene 5.0 7.8

i) L.,4-Dichlorobenzene 3.0 1.4

b Ethylbenzene 3.0 SY6H

7 Toluene S.G 1040

B Total Xylenes 5.0 3160
Comments: BQL = Below Quantitaticn Limits

c;H‘“—_h——“““E\\ s
0A/0C Supervisor: —~ Date: 2,7 /7 /
~J

P
N.C. State Wastewater #321, S.C.D.H.E.C. #99033

A Westinghouse Electric Corporation subsidiary.



Pl

i H 9751 Southern Pine Boulevard
WE-S“IIIQhUUSE Environmental Charlotte, North Carofina 28273

and Geotechnical Services, Inc. PO. Box 7663

Charlotte, North Carolina 28241-7668
(704) 5234726
FAX {704) 525-3953

Purqeable Aromatics
EPA Method 8020 Compounds

Westinghouse Environmental Job Number: 1357-21-1100

Sample ldentification: MNawval Base UST (1234-B%-484) HAVUIST -7
Date Analyzed: /4791 By : Stephanies Davis
Resulto
Quant. Limit Concentration
Number Compound ug/kq wug/kg

1 Bernzene 5.0 13590

2 Chlorobenzene 5.0 1170

3 l1,2-Dichlorobenzene 5.0 Z268

4 l,3-Dichloraobenzene .0 S0.1

< l.4-Dichloratenzenes 5.0 353.3

o) Ethylbenzene 5.0 BaL

7 Joluerne 5.0 174

g Jotal Xylenes 5.0 LF 30
Comments: BQL = Below Quentitation Limits

~—

Date: ?/ 7~ / 9/

ﬁ-—.—‘_\
QA/0C Supervisor: /f;:/
P
/

N.C. State Wastewater #321, S.C.D.H.E.C. #%9%033

A Westinghouse Eleciric Corporaiton subsidiary.



¥ i 9751 Southern Pine Boulevard
Westmghuuse Enwmnmenlal Charlotte, Narth Carolina 28273

and Geotechnical Services, Inc. P.0. Box 7668

Charlotte, North Carolina 25241-7668
(704) 523-4726
FAX (704) 525-3953

Purgeable Arcmatics
EFPFA Method 8020 Compounds

Westinghouse Environmental Job Number: 1357-91-1100

Sample Identification: Naval Base UST (1234-8%9-4B4) NAVUST -8

Date Analvzed: 3/4/91 By : Stephanis Davis
Hesul ts
Guant. Laimit Concentration
Number Compound ug/ kg ug/kg
1 Benzene 5.0 389
2 Chlorobenzene 5.0 8.9
3 l1,2-Dichlorobenzene 5.0 454
4 1,3-Dichlorobenzene S.0 161
al l1,4-Dichlorobenzene S.0 15.3
& Ethylbenzene 5.C 2126
7 Toluene 3.0 132
8 Tcoctal Xylenes 3.0 473
Comments: BOL = Below Quantitstion Limits
”‘c‘——-—-______“
-
0A/0C Supervisor: = Date: S / 7/ ¥
- —

N.C. State Wastewater #321, S.C.D.H.E.C. ®9%033

A Westinghouse Electric Corporation subsidiary.



Weslinghouse Environmental 9751 Southern Pine Boulevard

. . Charlotte, North Garolina 28273
and Gegtechnical Services, inc. P.0. Box 7668
Charlotte, North Carolina 28241-7668
{704) 523-4726

FAX (704) 525-3953

Purgeable Aromatics
EPA Method 8020 Compounds

Westinghouse Environmental Job Number: 1357-91-1100

Sample Identification: Naval Bases UST (1234-89-484) NAVUST -9

Date Analyzed: 3/4/21 Byz: _Steohanie Davis

—_—g s 1 L —
Hesults

Quant. Limit Concentratian

Number Compound ug/ko wg/kq
1 Benzene 5.0 33570
2 Chlorobenzene 5.0 13.%2
3 1.,2-Dichlorobenzene 5.0 249
4 L,3-Dichlorobenzene 5.0 100
o) 1.4-Dichlorobenzene 5.0 &.47%
& Ethylbenzene 5.0 530
7 Toluene 3.0 S-.8
g Total Xylenes 3.9 245
Comments: BAL = Below Quantitation Limits
q.___*____‘——-‘
QA/QC Supervisor: Af‘ Date: 2 :’?/9/
T P

/

N.C. State Wastewater #321, S.C.D.H.E.C. #%9033

A Westinghouse Electric Corporation subsidiary.



Westinghouse Environmental 9751 Southern Pine Boulevard

. . Charlotte, North Carolina 28273
and Geotechnical Services, Inc. PO Box 7668
Charlotte, Morth Carolina 28241-7668
(704) 523-4726
FAX (704) 525-3953

Purgeable Aromatics
EPA Method 9020 Campounds

Westinghouse Environmental Job Number: 1357-21-1100

Sample Identification: Maval Base UST (1234-8%9-4864) NAYUST-10

Date Analyzed: 3I/4/91 By: Stephanie Davis

Results
Quant. Limit Concentration

Number Compound ug/kqg ug/kg

1 Benzene .0 20L
2 Chlorobencene 2.0 BGL
3 1,2-Dichlorobenzene 5.0 BGL
4 1.7-Dichloraobenzene 3.0 BGL
S l.4-Dichlaorabenzene 3.0 BOL
& Ethylbenzene 2.0 BOL.
7 Toluene 5.0 EQL
B Total Xylenes 3.0 BEL

Comments: BOL = Below QRuantitatiomn Limits

QA/QC Supervisor: /< Date: g / 7 / ?/

—
/

N.C. State Wastewater #3211, S5.C.D.H.E.C. #9%033



Weslinghouse Environmental , 9751 Southern Pine Boulevard

. . Charlotte, North Carolina 28273
and Geotechnical Services, Ine. 0. Box 7653
Charlotie. North Carolina 28241-7668
(704) 5234726
FAX (704) 525-3953

Purqeable Aromatics
EPA Method 8020 Compounds

Westinghouse Environmental Job Number: 13537-51-1100

Sample Identification: Naval Base UST (1234-B9-—-484) NAVUST-11

Date Analyzed: 3/4/91 By: _Stephanie Davis
Resul ts
Quant. Limit Concentration
Number Compound ug/kg ug/kg
1 Benzene 2.0 78.3
e Chlorobenzene 3.0 32.0
3 l1,2-Dichlorobenzene 3.0 4CGs
4 l1,3-Dichlorobenzene 3.0 217
ol 1,4-Dichlorobenzene 5.0 3.38
& Ethylbenzene 5.0 134
7 Toluene 5.0 43.1
B Total Xylenes 5.0 128

Commentss: BGL = Below Quantitation Limits

Date: 2/2 /9/

QA/QC Supervisor:

N.C. State Wastewater #321, S.C.D.H.E.C. #92033

A Westinghause Electric Carporation subsidiary.



i i 9751 Southern Pine Boulevarg
wedsgngihu?]se Elll\élmn-menl?l Charlotte, North Caroling 28273
and Geotechnical Services, Inc. 0. Box 7663
Charotie, North Carolina 28241-7668
(704) 523-4726
FAX (704) 525-3953

Purgeable Aromatics
EPA Method 8020 Compounds

Westinghouse Environmental Job Number: 1357-91-1100

Sample lIdentification: Naval Base UST (1234-8%-4B64) NAVUIST-172

Date fAnalyzed: 3/4/91 By: _Stephani=s Davis
Hesults
Guant. Limit Concentration
Number Compound un/kaq ug/kqg
1 Benzene 5.0 1461
2 Chlorobenzene 5.0 77.1
3 L,2-Dichlorobenzene 5.0 2.1
4 L, 3-Dichlarobenzenes 5.0 17.0
s) l,4-Dichlorocbenzens 5.0 12.9
& Ethvlbenzene S.0 BOL
7 Toluene 3.0 754
8 Total Xyl=nes 5.0 7220
Comments: BGL = Below OJuantitation Limits
> >
\“——ﬁ -
0A/QC Supervisor: e, Date: S/~ T

]

N.C. State Wastewater #321, S.C.D.H.E.C. #9%033

A Westinghguse Electric Corporation subsidiary.



Westinghouse Environmental 9751 Southern Pine Boulevard

. . Charlotte, North Carolina 28273
and Geotechnical Services, Inc. 00, Box 7665

Charlotte, North Carclina 28241-7668
(704) 523-4726
FAX (704) 525-3953

Purgeable Aromatics
EPA Method 8020 Compounds

Westinghouse Environmental Job MNumber: 1357-91-1100

Sample Identification: Naval Base UST {(1234-89-4845) NAVUST—1 3

Date Analyzed: 3/4/21 By: Stephanie Davis

Hesults
GQuant. Limit Concentration

Number Compound ug/kqg ug/kg
1 Eenzene 3.0 S.b
2 Chlorobenzene 5.0 &.77
3 1,2-Dichlorobenzene 0.0 117
4 1,3-Dichlcorobesnzene S.0 6.2
5 l,4-Dichlorobenzene 5.0 EGQL
5 Ethylbenzene 5.0 130
7 Toluene 5.9 20.0
8 Total Xylenes 5.0 300

Comments: BAL = Below Quantitation Limits

-_—

RBA/QC Supervisor: Aéf
-

_—

N.C. State Wastewater #321, S.C.D.H.E.C. #99033

_Date: 3/72/9/

A Westinghguse Electric Corparation subsidiary.



7

wleinghuuse Envimnmen‘al 9751 Scuthern Pine Boulevard

f . Charlotte, North Carolina 28273
and Geotechnical Serviees, Inc. 0. Box 7668

Charlotte, North Carolina 28241-7668

(704) 523-4726
FAX (704) 525-3953

Purgeable Aromatics
EPA Method 8020 Compounds

Westinghouse Environmental Job Number: 1357-921-1100

Sample Identification: Naval Base UST (1234-8%2-4B4) NAYVUST-14

Date Analvyzed: 3/4/91L By: Stephanie Davis

Results
Quant. Limit Concentration

Numher Compound ug/ kg ug/kqg
1 Benzene 5.0 BLL
2 Chlorobenzene 2.0 BGL
= 1 Z-Dichlorobenzene 5.0 BGAL
4 1 ,5-Dichlorobenzeng 5.0 BAL
al l1,4-Dichlcrobenzene 5.0 gaL
5 Ethylbenzene 5.0 BGL
7 Toluerne 5.0 o,90
3 Total Xylenes 5.C 5.61
Comments: BGL = Below Duantitation Limits
— )
QA/GC Supervisor: (’2: Date: j?/ ;Z/ 97/ :

d - — n

N.C. State Wastewater #3321, S.C.D.H.E.C. H#?90335

A Weslinghouse Electric Corporation subsidiary.



Westinghouse Enviranmental 9751 Southern Pine Boulevard

: : Charlotte, North Caralina 28273
and Geotechnical Services, Inc. b0, Box 7668
Charlotte, North Carolina 28241-7668
(704) 5234726
FAX (704} 525-3953

Purgeable Argcmatics
EFA Method 8020 Caompounds

Westinghouse Environmental Job Numbher: 1357-21-1100

Sample Identification: Naval Bass UST (1234-8%-484) NAEVUST-15A

Date Analyzed: 3/4/91 By: _Stephanie Davis

Omece 1 =
IR )

Quant. Limit Concentration

Number Compound ug/kag uas/kg
1 Bencene 5.0 1880
2 Chlorobenzene 5.0 153
3 1,2-Dichlorobenzens 5.0 134
4 1,3-Dichlorobenzene 5.0 35.%
5 l,4-Dichlaorobenzens 5.0 25.7
& Ethylbenzene 3.0 BOL
7 Toluene 5.0 3200
=] Total Xylenes S0 18,200
Comments: BOL = Below Quantitation Limits
/_F—_)
8AsQC Supervisor: é - Date: 3/ ?_/ 9/
d

_—

N.C. State Wastewater #3221, S.C.D.H.E.C., #%9033

A Westinghouse Electric Corporation subsidiary.



Westinghouse Fnvironmental ' 9751 Sauthern Pine Boulevard

. . Charlotte, North Carolina 28273
and Geotechnical Services, Inc. PO, Box 7668
Charlotte, North Carolina 28241-7668
(704) 5234726
FAX (704) 525-3953

Purgeable Aromatics
EPA Method 8020 Compounds

Westinghouse Environmental Job Number: 1357-91-1100

Sample Identification: Naval Base UST (1234-8%9-484) NAVUST-18A

Date Analyzed: 3/74/91 By: _Stecnanie Davis
Resul ts
Quant. Limit Concentration
Number Compound uo/kg uc/kg
1 Benzene 5.0 S750
2 Chlorocbenczene 5.0 36,3
3 l.2-Dichlarobenzene 5.0 113
4 l.5-Dichlorokbenzene 5.0 19.0
5 l,4-Dichiorobenzene 3.0 15.6
& Ethylbenzene 5.0 BQL
7 Toluene S.0 11,500
a3 Total Xylenes 5.0 1350
Comments: BOL = Below Quantitation Limits
GA/4GC Supervisor: = _/)S_,% Date: R / 9(

=

M_C. State Wastewater #321, S.C.D.H.E.C. #99033

A Westinghouse Electric Corporation subsidiary.



Westinghouse Envirormental
and Geotechnical Services, Ing.

Purgeable Aromatics
EPA Method B020 Compounds

9751 Southern Pine Baulevard
Charlatte, Narth Carolina 28273

P.0. Box 7668

Charlatte, Narth Caralina 28241-7668
{704) 523-4726

FAX (704) 525-3953

Westinghouse Environmental Job Number: 1357-91-1100

Sample Identification: Naval Base UST (1234-89-484) NAVUST-17

Date Analyzed: Z/4/91 By: Stephanie Davis

Results
Quant. Limit Concentration

Numbher Compound ug/kg uag/ka

1 Benzene 5.0 2650

z Chiorobenzene 5.0 Z24 .4

3 1,2-Dichlorobenzens 5.0 13

4 1,3-Dichlorobenzene .0 275

5 1,4-Dichlorobenzens 3.0 1Z.5

& Ethylbenzene S.0 BAL

7 Toluene 5.0 735

g Total Xylenes 5.0 1480

Comments: BOL = Below Quantitation Limits

<

Date:§ 7 < /9/

GA/QC Supervisor: ¢/é;
P

N.C. State Wastewater #321, S.C.D.H.E.C. #99033

A Westinghouse Eleclric Carporation subsidiary.



SR
Y

wEsﬁnghnuse Envirunmenml 9751 Southem Pine Boulevard

. . Charlotie, North Carolina 28273
and Geotechnical Services, {nc. PO, Box 7658
Charlotie, North Carolina 26241-7668
(704} 523-4726
FAX {704) 525-3953

Purgeable Aromatics
EPA Method B8B020 Compounds

Westinghouse Environmental Job Number: 1357-%1-1100

Sample Identification: Naval Base UST (1234-89-484) NAVUST-1E

Date Analyzed: 3Z/4/91] By : Stéphanie Davis
Results
Guant. Limit Concentration
Number Compound ug/kg ug/kg
1 Benzene 5.0 2580
2 Chlorobenzene S.0O 12,7
= 1,2-Dichlorobenzenre S.0 396
4 l1,3-Dichlorobenzene 5.0 150
5 l,4~-Dichlorobenzene 5.0 18.5
& Ethylbenzene 2.0 2310
7 Toluene S.0 &S, 7
g Total Xylenes 3.0 1560
Comments: BOL = Below Quantitatiorn Limits

QA/OC Supervisor: Date: 5/ 72 /5

N.C. State Wastewater #3211, S.C.D.H.E.C. #%99033

A Westinghouse Electric Carporation subsidiary.



Westinghouse Environmental 9751 Southern Pine Boulevard

. R Charlotte, North Carolina 28273
and Geotechnical Services, Inc. B0, Box 7668
Charlotte, North Carolina 28241-7668
(704) 523-4726
FAX (704) 525-3953

Purgeable Aromatics
EPA Methaod 8020 Compounds

Westinghouse Environmental Job Number: 1357-%91-1100

Sample JIdentification: MNaval Base UST (1234-E9-4384) MAVUST-19

Date Analyzed: 3/4/91 By: _Steohanie Davis

1 &+~
Results

Ouant. Limit Concentration

Number Compound ug/kqg uan/kg

1 Benzene 5.0 BOL
2 Chlorooenzene 5.0 BGL.
S l,2-Pichlorobenzene 5.0 BQL
i 1,3-Dichlicorobenzens 3.0 BGL
o] 1.4-Dichlorobenzens 3.0 BOL
& Ethylbenzsne 2.6 5L
7 Tolusne 5.0 50U
5 Total Xvlenes 5.0 BaL

Comments: BAQL = Below Quantitation Limits

-~
OA/0C Supervisor: /.4-5" ~ Date: g /? / 9/

////

N.C. State Wastewater #321, S.C.D.H.E.C. #%%033

A Westinghouse Electric Corporation subsidiary.



Westinghouse Envirenmental 9751 Southern Pine Boulevard

. . Chariotte, North Carolina 28273
and Geatechnical Services, Inc. P0. Box 7668
Charlotte, North Caroiina 28241-7668
(704) 523-4726
FAX (704) 525-3953

Purgeable Aromatics
EPA Method 8020 Compounds

Westinghouse Environmmental Job Number: 1357-21-1100C

Sample Identification: Naval Base UST (1234-8%-484}) NAVUET-ZC

Date Analyzed: 3/4/91 By = Steohanie Davis
Results
Quant. Limit Concentration
Number Compound ua/ kg ug/kag

1 Benzene 5.0 BaGL

2 Chiorobenzene 9.0 BHQL

3 1,2-Dichlorobenzene .0 BOL

q l1,3-Dichlorobenz=zne 3.0 BGL

s) l,4-Dichlorobenzene 5.G BGL

& Ethylbenzene 5.0 BaQL

7 Toluene 5.0 BOL

3 Total Xylenes 5.0 BaL
Comments: BGL = Below Quantitation Limits
QA/QC Supervisor: '/(' Date: 3/ ? /9/

7

N.C. State Wastewater #321, S.C.D.H.E.C. #9%033

.



1.0 INTRODUCTION

The subject property has operated as a retaii petroieum outiet for the past iwo to three
decades. S&ME conducted environmental monitoring at the subject facility in early 1991
in conjunction with an Underground Storage Tank (UST) system removal. Laboratory
analyses conducted on samples collected from the excavation indicated that a release had

occurred.

S&ME subsequently installed six monitoring wells to define the vertical and horizonal
extent of the contaminant plume at the site. The Assessment Report (AR) was submitted
to the South Carolina Department of Health Environmental Control {SCDHEC) in February
1993. The SCDHEC response to the AR was received in April of 1993 wherein the
installation of two additional monitoring wells was requested. In addition, the SCDHEC
response requested the implementation of Free Product Recovery (FPR). A site location

map and a site/monitoring well location plan are included in Appendix 1 as Figures 1 and

D rmnnAn CHYPN |
LI |CD’JC\¢(| o

S&ME submitted an FPR Plan to the SCDHEC in August 1993, with approval subsequently
received in September, 1993. S&ME personnel installed the two wells on November 29
and 30, 1994, based upon SCDHEC correspondence dated September 7, 1993 authorizing
the installations. The FPR trench system was installed in early January, 1995, This FPR
system installation will be the subject of a separate report to be submitted to the SCDHEC
once the system is fully operational and re-charge has forced product into the recovery

rocedures utilized during the referenced well

LAY LV Ll (R F Sy -

installations, sampling and analysis data-and:our conclusions regarding the site.



2.0 GROUNDWATER MONITORING WELL INSTALLATION

Two groundwater monitoring weiis (CNB-1346-MViVW-7 and CNB-1346-MW-8) were instalied
at the subject facility between November 29 and November 30, 1994. The monitoring well
locations are detailed in Appendix |, Figure 2. The well locations were determined based
on the data obtained during the initial well installations, the location of groundwater utilities
and above ground structures. It appears that these wells, in conjunction with previously
installed wells, are sufficient to define the vertical and horizontai extent of the contaminant

plume.

The groundwater monitoring welis were constructed by advancing 6 1/4-inch outside
diameter (0.D.) hollow stem augers to a depth of approximately 13 feet below grade. The
boreholes were converted to monitoring wells with the installation of 13 feet of two-inch
diameter, schedule 40 PVC casings and screens. A 10-foot section of screen was used
in each well with a number 10 (0.010 inch) factory slot size. The screens were installed
from approximately two feet above and eight feet below the graundwater table, A clean,
coarse, washed filter sand (FX-50) was installed by tremie within the annulus of the wells
opposite the well screen and to a depth of one-foot above the tops of the screens. One-
foot bentonite pellet seals were placed above the filter sand and the remaining annulus of
the wells were filled with neat cement grout. Protective locking well caps were used to seal
the tops of the casing to provide security. Steel, watertight, bolt-down manways were set

level with the existing grade so as not to interfere with vehicular traffic.

ol

tion of the groundwater monitoring wells, the tops of the well casings an
locations were surveyed and added to a scaled site plan previously prepared by a
surveyor. SCDHEC Water Well Record Forms are included in Appendix Ii.

Auger cuttings generated from the well installations were containerized in 55-gallon drums.
S&ME requested permission to dispose of these drums in correspondence dated February
15, 1995. Upon receipt of approval from the SCDHEC, S&ME personnel will dispose of
the drums according to terms set forth in the referenced S&ME correspondence.

2



3.0 GROUNDWATER MONITORING WELL SAMPLING/
DEVELOPMENT AND LABORATORY ANALYSIS

A minimum waiting period of 24 hours was allowed for the grout seals and concrete pads
to become competent prior to well development and sampling. The wells were then
developed and sampled in the order of installation. A minimum of 10 well volumes was
purged from each well by slow pumping to ensure proper seating of the gravel pack filter
prior to sampling. All equipment which was in direct contact with the purged water was
decontaminated with a chemically neutral surfactant and rinsed a minimum of three times

with deionized water prior to and between each well purged. The purged water from the

All eight wells present at the subject site were sampled utilizing disposable baiters brought
to the site in factory sealed containers. As the samples were collected from the wells, they
were immediately placed into specially prepared sample containers, labeled and placed
on ice. The samples were then shipped by overnight courier to Hydrologic Laboratories,
Inc. (Hydrologic) in Frankfort, Kentucky for analysis (SCOHEC certification #70002).

Sampling of all wells was conducted on January 9, 1995. This sampling event included
collecting a groundwater sample from each of the eight monitoring wells on-site. The
samples collected from the wells during this round were analyzed for Benzene,
Ethylbenzene, Toluene and Xylenes (BETX) and Methyl-Tert-Buty! Ether (MTBE). In
addition, the two recently installed wells (CNB-1346-MW-7 and CNB-1346-MW-8) were
sampled for Total Petroleum Hydrocarbons (TPH) by EPA Method 5030. The worst case
well parameters had been targeted during the Hydrogeologic Assessment conducted in
1992 and as such were not targeted for analysis during this phase of the assessment.
Copies of the Sample Collection Summary Sheets are included in Appendix Ill. A
summary of the water table elevations is presented in Appendix IV as Table 1.



4.0 LABORATORY ANALYSIS RESULTS

The following sections detail the anaiytical resuits obiained from sampies coiiected in
January, 1995. Analytical results are tabulated in Appendix IV in Tables 2 and 3. Samples
collected from the subject site were submitted to Hydrologic for analysis of targeted
parameters. Copies of the sample chain of custody forms and laboratory data sheets are
included in Appendix V.

4.1 Soil Sample Analysis Results

les were collected during the installation of CNB-1346-MW.7 and CNB-1346-MW-
8 from the capillary fringe. These samples were submitted to Hydrologic for analysis of
BTEX constituents by EPA Method 8020 and Total Petroleum Hydrocarbons (TPH) by EPA
Method 5030. There were no targeted analytes detected in the soil sample analyses. Soil
sample analysis results are tabulated in Appendix IV, Table 2.

4.2 Groundwater Sample Analysis Results

Perimeter wells CNB-1346-MW-1, CNB-1346-MW-2, CNB-1346-MW-3 and CNB-1346-
MW-4 were determined to be either free of petroleum constituents (laboratory results
reported below quantitation limits (BQL)) or petroleum constituents were detected below
drinking water standards (CNB-1346-MW-4).

The telescoping (deep) well sampled during this round did not exhibit indications of
petroieum hydrocarbon impact indicating confinement of the impacted regicn ¢ the upper
reaches of the surficial aquifer. Conversely, CNB-1346-MW-5 was re-confirmed as the
"“worst case well”. A 5.0 ppb Benzene Isoconcentration Map is presented in Appendix | as
Figure 3 and a summary of the groundwater analytical data is presented in Appendix IV as

Table 2.



5.0 POTENTIOMETRIC SURFACE

by collecting water level measurements in all shallow monitoring wells installed on the site
and applying this information to a scaled site plan with surveyed well casing elevations.
This allowed the plotting of groundwater contours across the site. Appendix |, Figure 4
presents a potentiometric surface map of the site based on the January 5, 1995 gauging
data. The sample collection summary sheets for the monitoring wells are provided in
Appendix lil. As shown in Figure 4, the general direction of groundwater flow is to the east
and slightly south. This direction of groundwater flow is consistent with measurements that
have been collected in the past.

Guaging data obtained from the recently installed wells (CNB-1346-MW-7 and CNB-1346-
MW-8) was not factored into the interpolated contours. Elevation data obtained from those
wells appears to indicate that water table elevations at those locations has not yet
stabilized. S&ME will monitor water table elevations at the site and submit potentiometric
maps in siated Free Product Recovery reporis incorporating inis data.



6.0 CONCLUSIONS AND RECOMMENDATIONS

Based upon the instaliation, sampiing and anaiysis of two additional monitoring wells at the
site, it appears that the horizontal and vertical extent of the dissolved petroleum plume
have been defined. Further, S&ME in conjunction with Navy Base personnei, have
implemented the Free Product Recovery (FPR) plan approved in SCDHEC
correspondence dated September 7, 1993. Due to the clayey nature of soils at the subject
facility and the associated low permeability, it is anticipated that “"steady state” conditions
will take some time to achieve. S&ME personnel will monitor progress of the FPR system
and report to the SCDHEC on a quarterly basis. Given the length of time the plume has
remained in the subsurface, it would appear that the low permeabiiity of on-site soils wiil

inhibit migration of the contaminants.

With the completion of assessment activities and the implementation of the FPR system,
it is recommended that a Corrective Action Plan (CAP) be prepared for the site to address

the dicsolved netroleum conctituent in tha aroundwater
e QiSsoived pelyoieun wivent in the groungwaler.

SF AT ] W LI AN ] Lo
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SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL

Ground Wslef Protection Division 2600 Bull Street Columblas, 5.C. 29201 (803) 734-5101 Water Well Record
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SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL

2800 Bull Streel

Ground Water Protection Division

1. HT!ON OF WELL

Columbla, §.C. 29201 (803) 734-5311 Watar Well Record
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SAMPLE COLLECTION SUMMARY SHEET

General
Job Name: NAVY BLDG., 1346 2. Project No.: 1134-93-298
3. Sampled By: TODD T. / FRANK &, 4, Weather: COOL / SUNNY
5. Location: NAVY BASE 6. Well #: 1346-}
7. Well Condition: (-l,r.rv-t-Q 8. Personnel Present TODD/FRAXNK

o

Woater Level Information

. Date: 1/9/95 2. Time: 2 1o 3. Static Water Level: A 29 Ft Below M.P.

1

4. Description of Measuring Point (M.P.): HIGH SIDE OF PVC CASING
5. Height of M.P. abo@le) Land Surface: J

6

. Method of Water Level Measurement: ELECTRONIC WATER OR OIL/WATER INTERFACE PROBE

Evacuation Procedure {Wells}

1. Date: 1/9/95 2. Time Evacuation Started: _ 2-- & © 3. Time Evacuation Finished: 2" 35
4. Method of Evacuation: DISPOSABLE BATLER 5. Total Well Depth: /6 Ft Below M.P.
6. Casing Diameter (D): T~ inches 7.HT. of water column {H - Well Depth - Water Level): % |
8. Volume of Water in Well (0.041D°H) = I X 3 = Y. 29 Gallons
Well Volume X # Volumes = Total Gallons Purged
Yecontamination Procedure:  STANDARD S&ME PROCEEDURES
Meter Calibration:
Buffer PH 7.0 Buffer PH 4.0 or 10.0 Cond:
Actual Actual Standard Actual

Record of Well Evacuation

Vol. Purged {Cummul. Gals) d g4 / 2.7+ 299 .25

7

Water Temperature (F) (C) - IV o /¥ c (F°G | [T 12 .

PH (Standard Units) YO [(cO 2% %0 v 3%Fre | 19%T

Specific Cond. (M/MHOS)

{PPM} 7}.06 £.99 ¢ -3 £ F% (v% .97
Turbidity (Subjective) (e Cle— | Cfoy L Clondly | Cle—ty
7/ 7 7 4

Odor {Subjective) z /d’ 4 ,d . ,d

QOther: | g ' ’
Sampling Information .
1. Date: 1/9/95 2. Time: 24§ 3. Sample Containers {Number/Size/Type): 2- 40ml vials

Analyses requested: 602 + MTBE
~ Samples Filtered: _ no 6. Filtration Equipment: _n/a
7. Samples Preserved: Ye€s B. Preservative: HCL

9. Lab Performing Analyses: HYDROLOGIC 10. Sample Type: Well PVC ; Stream




SAMPLE COLLECTION SUMMARY SHEET

General
1, Job Name: NAVY BLDG. 1346 2. ProjectMNo.: 1134-923-298
Sampled By: TODD T. / FRANK S. 4. Weather: COOL / SUNNY
5. Location: NAVY BASE 6. Weli #; 1346- 2
7. Well Condition: Co—th 8. Personnel Present TODD/FRANK
Water Level Information
1. Date: 1/9/95 2. Time: /' §© 3. Srtatic Water Level: 2210 Ft Below M.F.
4. Description of Measuring Point (M.P.): _HIGH SIDE OF PVC CASING
5. Height of M.P. abo rcle) Land Surface: 3
Evacuation Proceduyre (Wellg)
1. Date: 1/9/95 2. Time Evacuation Started: Z: Q 3. Time Evacuation Finished: (s
4. Method of Evacuation;: DISPOSABLE BAILER 5. Total Well Depih: /4.0 Ft Below M.P.
6. Casing Diameter (D): &~ inches - 7. HT. of water column (H - Well Depth - Water Level}: q.§ Ft
8. Volume of Water in Well (0.041D%H) = /- ¢ x 3 = Ypr- Gallons
Well Volume X # Volumes = Total Gallons Purged
9.Decontamination Procedure:_ STANDARD S&ME PROCEEDURES
weter Calibration:
Buffer PH 7.0 Buffer PH 4.0 or 10.0 Cond:
Actual ' Actual Standard Actual
Record of Well Evacuation
Vol. Purged (Cummul. Gals) 74 .7¢€ /.9t 2-f7 3 g Y. F—
Water Temperature (F) {C) 21°< /< [T | /T | sET 19
R L — - P " s i/
PH {Standard Units) £-{X = 6.5 ¢ ) 6 5 2 - V7
Specific Cond. (M/MHOS)
(PPM) gLe e Yo oo $16 Sre
Turbidity (Subjective} Cie o Codn | Cl—dyy| ([ C (st C(o—-21
=7 7
Odor (Subjective) F’ ,@’ ‘6 ) g’ / .J/
Ve ;
Other: /

Sampling Information
1. Date: 1/9/95

2. Time:

1. qe

4, Analyses requested: 602 + MTBE

3. Sample Containers {Number/Size/Type): 2~ 40ml vials

5. Samples Filtered: no

Samples Preserved: Yes

6. Filtration Equipment:

8. Preservative: HCL

. Lab Performing Analyses: HYDROLOGIC

10. Sample Type: Well

n/a

PVC

: Stream




SAMPLE COLLECTION SUMMARY SHEET
Genersal

1. Job Name: NAVY BLDG., 1346 . ProjectNo.: 1134-93-298

Sarpled By: TODD T. / FRANK S. . Weather: _COCL / SUNKY

VASAl M. IS ’?
40—

vw. Location: NAVY EASE Well #: 13 -4

7. Well Condition: AP,

[ I S N

. Personnel Present TOPD/FRANK

Water Level Information

Date: 1/9/95 2. Time: (- ¢0 3. Static Water Level: S - O® Ft Below M.P.
Description of Measuring Point (M.P.J: _HIGH SIDE OF PVC CASING

Height of M.P, above/bg@w XCircle) Land Surface: ___ ‘£ "

1.
4,
5.
6.

Methud of WaterLeve| MeasUrement: ELECTRONIC WATER OR OIL/HATER INTERFACE PROBE

i. Date: 1/9/95 2. Time Evacuation Started: [ (© 3. Time Evacuation Finished: /' ¢¥
4. Method of Evacuation: DISPOSABLE BAILER 5. Total Weli Depth: fL-° Ft Below M.P.
6. Casing Diameter {D}: (= inches 7. HT. of water column {H - Well Depth - Water Level): _+.¢

8. Volume of Water in Well (0.0410MH)= /- [Y X 3 = 3-dY Galions

Well Volume X # Volumes = Total Gallons Purged
.Decontamination Procedure:  STANDARD S&ME PROCEEDURES

[(e]

~:eter Calibration:

Buffer PH 7.0 Buffer PH 4.0 or 10.0 Cond:
Actual ' Actual Standard Actual

Record of Well Evacuyation

Vol, Purged (Cummul. Gals) . E¥ /- 3F 2. 0% 2-37 T4

| Water Temperature (F) {C) f ’;‘ o 10% | 2« 2i° t e S T C
PH {Standard Units) ;'5?_.— UL rYye | ¢.5% e 1 T3¢
Specific Cond. {M/MHOS)

(PPM) 930 q30 99 a je 1o (oo Jo e

Turbidity (Subjective) Ciee— | Clecd| Clocdy | Crmly | Clo & Cr—f,
Odor (Subjective) 4 Z g VM Z N
Other: / § ‘

Sampling Information ‘

1. Date: __ 1/9/95 2. Time: /¢ g 3. Sample Containers (Number/Size/Type): 2- 40ml vials

4. Analyses requested: 602 + MTBE

5. Samples Filtered: no 6. Filtfation Equipment: _ n/a

Samples Preserved: Yes 8. Preservative: HCL.

Lab Performing Analyses: HYDROLOGIC 10. Sample Type; Well _PVC ; Stream
» e



SAMPLE COLLECTION SUMMARY SHEET

General
1. Job Name: NAVY BLDG. 1346 2. Project No.: 1134-93-298
Sampled By: TODD T. / FRANK S, 4. Weather:  COOL / SUNNY
5. Location: NAVY BASE 6. Well #: 1346~ 4
7. well Condition: (5ol 8. Personnel Present TODD/FR:NE
Water Level Information
. Date: 1/9/95 2. Time: .10 3. Static Water Level: Y. 9 Ft Below M.P.

. Description of Measuring Point (M.P.}: HIGH SIDE OF PVC CASING
Q‘qﬁ_elow m

1

4

5. Height of M.P. abov ircle) Land Surface: 3

6. Method of Water Level Measurement; ELECTRONIC WATER OR OIL/WATER INTERFACE PROBE

Evacuatian Procedure {Wells)

1. Date: 1/9/95 2. Time Evacuation Started: | 1" ¥ 3. Time Evacuation Finished: 1% 3¢

4. Method of Evacuation: DISPOSABLE BAILER 5. Total Well Depth: /T 9 Ft Below M.P.
6. Casing Diameter (D}: L — inches 7.HT. of water column (H - Well Depth - Water Level): #+ X {

8. Volume of Water in Well (0.041D?H) = [ 1K X 3 = 3.4 Gallons

Well Volume X # Volumes = Total Gallons Purged
Q_Decontamination Procedure; STANDARD S&ME PROCEEDURES

-leter Calibratioﬁ:

Buffer PH 7.0 Buffer PH 4.0 or 10.0 Cond:
Actual ' Actual Standard Actual

Record of Well Evacuyation

Vol. Purged (Cummul. Gals) O - /-4 [N 2.¥ 3 ¢
Water Temperature (F) (C) Qo | 20° | U] 26t e | 207
PH {Standard Units} G ay £ vb £ 79 V¥ | ¢l £

Specific Cond. (M/MHOS)

(PPM) 6?’0 6:\"0 Crb (6‘6 55’0 g?o
Turbidity {Subjective) Clew Clee—r| lear | cteo— Clew— Cle |
Qdor (Subjective) & @ Pf g Y4 g
v 7
Other:
Sampling Information
1. Date: 1/9/95 2. Time: [ 3¢ 3. Sample Containess (Number/Size/Type): 2= 40ml vials
4, Analyses requested: 602 + MTRE
5. Samples Filtered: no 6. Filtration Equipment: n/a
7. Samples Preserved: Yes 8. Preservative: HCL

~

Lab Performing Analyses: HYDROLOGIC 10. Sample Type: Well PVC : Stream

.
4



SAMPLE COLLECTION SUMMARY SHEET

General

Job Name: NAVY BLDG.

1346

2. ProjectNo.: 1134-93-298

Sampled By: TODD T. / FRANK S. 4. Weather: _COOL / SUNNY
5. Location: NAVY BASE o 6. Well #: 1346~ §
7. Well Condition: 60’6'& 8. Personnel Present TODD/FRANK

Water Level Information

. Date: 1/9/95

. Description of Measurin

. Method of Water Leve!

Evacuation Procedure {(VWeiis}

1

4 int {(M.P.):
5. Height of M.P. above fbelow {Cyrele) Land Surface:
6

2. Time:

[ 3. Static Water Level: 4273 FtBelow M.P,

HIGH SIDE OF PVC CASING

L‘f

easurement: ELECTRONIC WATER OR OIL/WATER INTERFACE PROBE

1. Date: 1/9/95 2. Time Evacuation Started: Z-LS. Time Evacuation Finished: /- 7o
4. Method of Evacuation: DISPOSABLE BAILER 5. Total Well Depth: /2 © Ft Below M.P.
6. Casing Diameter {D): __ </ inches 7. HT. of water column (H - Well Depth - Water Level): # 33  Ft
8. Volume of Water in Welt (0.0410%H)= __§ 09 X 3 - /7 A9 Gallons
Well Volume X # Volumes = Total Gallons Purged
9. Decontamination Frocedure:  STANDARD S&ME PROCEEDURES
Meter Calibration:
Buffer PH 7.0 Buffer PH 4.0 or 10.0 Cond:
Actual ' Actual Standard Actual

Becord of Well Evacuation

Vol. Purged (Cummul. Gals) V2 3.05 g 11 9.16 /T2t | /77

Fd

Water Temperature (F) (C) T jgtee | '« | ;o Vi [F° =

PH (Standard Units} .73 6.072 £ty .5 9 A

Specific Cond. (IM/MHOS)

{PPM) 720 AHe 3¢e 2¢0 3v° 4 ¥
Turbidity (Subjective) C_(o—‘-—ea‘—\T c(.,._l..,\ ¢ (Hz? c‘r.,._‘z-’] ac._edj (,/,..._.{Z:,
Odor (Subjective) Stee— e | $hrea Sting | sl | (Fey
¢ r/j 7 4 4

Other:
Sampling Inférmation 9 - : A
1. Date: 1/9/95 2. Time: - 3@ 3. Sample Containers (Number/Size/Type): 2= 40ml vials

4. Analyses requested: 602 + MTBRE

-

Samples Filtered: no

Samples Preserved: Yes

. Lab Performing Analyses: HYDROLOGIC

10. Sample Type: Well

6. Filtration Equipment:
8. Preservative: HCL

n/a

PVC

; Stream



SAMPLE COLLECTION SUMMARY SHEET

General
Job Name: NAVY BLDG. 1346 2. ProjectNo.: 1134-93-2G8
Sampled By: TODD T. / FRAKK S. 4, Weather;  COOL / SUNNY

5. Location: NAVY BASE 6. Well #: 1346- &

7. Well Condition: &g ol 8. Personne! Present 1OPD FRANK

Water Level Information

o a k=

Date: 1/9/95 2. Time; o-© 3. Static Water Level: 767 Ft Below M.P.
Description of Measuring Point (M.P.): HIGH SIDE OF PVC CASING

Height of M.P. abq@e/below (Circle) Land Surface: _ 3 '
Method ofWaterLeve easurement: ELECTRONIC WATER OR OIL/“ATER INTERFACE PROEBE

Evacuation Procedure {Weiis)

i. Date: 1/9/95 2. Time Evacuation Started: %A% 3. Time Evacuation Finished: Y. °
4. Method of Evacuation; DPISPOSABLE BAILER 5. Total Well Depth: 269 Ft Below M.P.
6. Casing Diameter (D): 21—~  inches 7.HT. of water column (H - Weli Depth - Water Level): 2/ F Ft
8. Volume of Water in Well {0.041D%H) = 3.49 x 3 = Jo.4é& Gallons
well Volume X # Volumes = Total Gallons Purged
9. Decontamination Procedure; STANDARD S&ME PRCCEEDURES
#Aeter Calibration:
Buffer PH 7.0 Buffer PH 4.0 or 10.0 Cond:
Actual ! Actual Standard Actual
Record of Well Evacuation
Vol. Purged {Cummul. Gals) ¢( 24 .1 e 7 JOYE [
Water Temperature (F} (C) | ¥ : [F8< /5/’6 T 20— 20"
PH (Standard Units] 7. 34 3.5+ | F1T 3 1 210 rld
Specific Cond. (M/MHOS) |
(PPM] Y{ 90 HAd 3¢ - 3(¢ a0 {ad0 Y¢zo
Turbidity (Subjective} Cl\eo— Cfer— C(’gr.(, Cl—--Qq cr —<F C/-.JZ—-’
7> - 7 '
Qdor (Subjective) ’,n,'(o( ,'m 1l /_pu M-l"( r~ L /“"-"p
Other:
Sampling Information
1. Date: 1/9/95 2. Time: 4-10 3. Sample Containers (Number/Size/Typel: 2- 40ml vials
4. Analyses requested: 602 + MTBE
<. Samples Filtered: no 6. Filtration Equipment: n/a
Samples Preserved: Yes 8. Preservative: HCL

.. Lab Performing Analyses: HYDROLOGIC 10. Sample Type: Well PVC ; Stream



SAMPLE COLLECTION SUMMARY SHEET

General
Job Name: NAVY BLDG. 1346 2. Project No.: 1134-93-298
Sampled By: TODD T. / FRANK §. 4. Weather:  COOL / SUNNY

5. Location: NAVY BASE 6. Well #: 1346-

7. Well Condition: New 8. Personnel Present TODD/FRANK

Water Level Information

1. Date: 1/9/95 2. Time: {{:00 3. Static Water Level: 4.3 ( Ft Below M.P.
4. Description of Measuring Point (M.P.): HIGH SIDE OF PVC CASING
5. Height of M.P. abovlrcle) Land Surface: _ “F"
Evacuation Procedurg {Welis)
1. Date: 1/9/95 2. Time Evacuation Started: /(. ¢® 3. Time Evacuation Finished: /7l 3 C
4. Method of Evacuation: DISPOSABLE BAILER 5. Total Well Depth: /L @ Ft Below M.P.
6. Casing Diameter (D): Z— _jnches 7.HT. of water column {H - Well Depth - Water Level): [2xid
8. Volume of Water in WelE{0.041D’H); /-1 & x /¢ = /57 Gallons
Well Valume X # Volumes = Total Gallons Purged
9. DecontaminationProcedure:_ STANDARD S&ME PROCEEDURES
Meter Calibration:
Bufter PH 7.0 Bufter PH 4.0 ar 10.0 Cond:
Actal " Actual Standard Actual

Record of Well Evacuation

Vol. Purged [Cummul. Gals) d 23¢ | Y 3 AL 9.5 //.79

f - .. . » L]

Water Temperature {F) (C) 1T | 2f e | 2| 21 ‘c—( 20 « /§ <

PH (Standard Units) S.49 s.4g ] <. 148 SS3r | ¢y

Specific Cond. (M/IMHOS)

(PPM) H4ge EXA Aq4d 20 < 3o Y7o
Odor {Subjective) 7 & o é 7 &
rd 7 '

Other:;
Sampling Information _ 1
1. Date: _ 1/9/95 2. Time: /- ) Sample Containers (Number/Size/Type): A- 40ml vials
4. Analysesrequested: 602 + MTRE TPH 5% e
= Samples Filtered: no 6. Filtration Equipment: n/a

Samples Preserved: Yes 8. Preservative: HCL
. Lab Performing Analyses: HYDROLOGIC [ 10. Sample Type: Well FVC : Stream




SAMPLE COLLECTION SUMMARY SHEET

General
Job Name: NAVY BLDG. 1346 2. ProjectNo.: 1134-63-298
Sampled By: TODD T. / FRANK S. 4. Weather:  COOL / SUNNY
5. Location: NAVY BASE 6. Well #: 1346~ €
7. Well Condition: Ne 8. Personnel Present TODD/FRANK
Water Level Information
Date: 1/9/95 2. Time: {0.00L 3. Static Water Level: > 34 Ft Below M.P.

Description of Measuring Foint {M.P.}:

HIGH SIDE OF PVC CASING

. Height of M.P. above@kircle) Land Surface:

R

o ;s =

. Method of Water Level Measurement:

ELECTRONIC WATER OR OIL/WATER INTERFACE PROBE

Evacuation Procedure {Wells)

1. Date: 1/9/95 2. Time Evacuation Started: t.cv 3. Time Evacuation Finished: _ / 0.4¢0
4. Method of Evacuation: DISPOSABLE BAILER 5. Total Well Depth: {3.0 Ft Below M.P.
6. Casing Diameter (D): L~ inches 7.HT. of water column {H - Well Depth - Water Level): i L F1
8. Volume of Water in Well (0.041DH)= __ /. §§ x /0 = /C FY Gallons
Well Volume X # Volumes = Total Gallons Purged
9.DecontaminationProcedure: STANDARD S&ME PROCEEDURES
" Meter Calibration:
Buffer PH 7.0 Buffer PH 4.0 or 10.0 Cond:
Actual Actual Standard Actual
Record of Well Evacuation y
ST (O3 ayt 7.4 /v
Vol. Purged {Cummul. Gals) / [l e G=y F=r ﬁ
7
Water Temperature (F) (C} 24 2D 11 ¢« 2 et [y g 273 <
PH (Standard Units) (A | ¥4 | vo3 | e | 23 | §:62
Specific Cond. (M/MHOS}
{PFM) T 196 20 7FC 2150 Y10 L&D 02}’0
Turbidity {Subjective) & Clhvdy | Cigoag | Qo 8y] Cirdy| Cloody
J i 7
Odor {Subjective) o J & F J /@/ -4
Other:
Sampling Information 3
1. Date: 1/9/95 2. Time: /040 3. Sample Containers {(Number/Size/Type): 2= 40ml vials
4. Analyses requested: 602 + MTBE JFH BT

Samples Filtered: no

Samples Preserved: Yes
«- Lab Performing Analyses: HYDROLOGIC

6. Filtration Equipment:
8. Preservative: HCL
10. Sample Type: Well

n/a

PVC

; Stream



SAMPLE CHAIN OF CUSTODY/LABORATORY DATA SHEETS



December 9, 1994

REPORTING: INVOICING: R 15 N RO [P
S & ME, Inc. S & ME, INC.  ereeeceeeemeeen.
840 Iow Country Blwd. 840 ILow Country Blvd.

Mt. Pleasant, SC 29464 Mt. Pleasant, SC 29464

Attention: Keene Fleck

PROJECT NUMBER: FL9434677

DATE COMPLETED: December 9, 1994
DATE RECEIVED: December 6, 1994

PROJECT DESCRIPTION:

#1134-93-298--2 soil samples analyzed for 8020 + MTBE/5030.

Enclosed is the laboratory report for the project described above. If you
have any questions or if we can be of further assistance, please feel free
to contact Jamie Fore. We appreciate your business and look forward

to serving you again soon.

Respectfully,

iﬁnjamin Carf Esterl% 5

Laboratory Divector

1491 Twilight Trail O Frankfor, KY 40601 0 502/223-0251 O FAX 502/875-8016 O Toli Free 1-800/728-2251



COMPANY NAME:
COMPENY PROJECT NUMBER:

HYDROLOGIC PROJECT NUMBER:
HYDROLOGIC SAMPLE NUMBER:
HYDROLOGIC LAB I.D.#:
SAMPLE, IDENTIFICATION:

S & ME, Inc.
$#1134-93-298

F1.9434677
34677
70002
MA-7
11/29/94
N/A
12/7/94

METHOD EPA 8020

CAaS NO. SoT,
(ug/kg)
71-43-2 6.0
108-88-3 6.0
100-41-4 6.0
1330-20-7 6.0
30.0

BDL = Below Sample Detection Limit
SDL = Sample Detection Limit
COMMENTS 3

1491 Twilight Trail O Frankfort, KY 40601 O 502/223-0251 O FAX 502/875-8016 O Toll Free 1-800/728-2251



COMPANY NAME: S & ME, Inc.
COMPANY PROJECT NUMBER: $1134-93-298
HYDROLOGIC PROJECT NUMBER:  FI1.9434677
HYDROTOGIC SAMPLE NUMBER: 34677
HYDROLOGIC TAB I.D.#: 70002

SAMPLE IDENTIFICATION: Mi-7

DATE SAMPTED: 11/29/94
DATE EXTRACTED: N/A
DATE/TIME ANALYZED: 12/4/94

METHOD TPH 5030

ANALYSIS CAS NO. SDL RESULT

(mg/kg)  (mg/ka)
Gasoline 2.0 BOL
BDL = Below Sample Detection Limit

SDL = Sample Detection Limit

COMMENTS

1491 Twilight Trail O Frankfort, KY 40601 [ 502/223-0251 U FAX 502/875-8016 O Toll Free 1-800/728-2251



COMPANY NAME:
COMPANY PROJECT NUMBER:

HYDROLOGIC PROJECT NUMBEER:
HYDROLOGIC SAMPLE NIMBER:
HYDROIOGIC IAB I.D.#:
SAMPLE IDENTIFICATION:
DATE SAMPIED:

DATE EXTRACTED:

DATE/TIME ANALYZED:

ANALYSIS

Benzene
Toluene
Ethylbenzene
Xylene (Total)
MTEE

S & ME, Inc.
#1134-93-298

FL9434677
34678
70002
M-8
11/29/94
N/A
12/8/94

METHOD EPA 8020

k. AW

onr.

LIRS« [ ]
(ug/kg)

71-43-2 6.0

108-88-3 6.0

100-41-4 6.0

1330-20-7 6.0

30.0

BDL = Below Sample Detection Limit
SDL, = Sample Detection Limit
COMMENTS &

1491 Twilight Trail O Frankfort, KY 40601 (O 502/223-0251 O FAX 502/875-8016 0 Toll Free 1-800/728-2251



COMPANY NAME: S & ME, Inc.
COMPANY PROJECT NUMBER: #1134-93-298
HYDROIOGIC PROJECT NUMBER: FL9434677
HYDROLOGIC SAMPLE NUMBER: 34678
HYDROLOGIC IAB I.D.#: 70002
SAMPLE IDENTIFICATION: MA-8

DATE SAMPLED: 11/29/94
DATE EXTRACTED: N/A
DATE/TIME ANALYZED: 12/7/94

METHOD TPH 5030

ANALYSIS CAS 1. SL RESIIT
(mg/kqg) (mg/kg)
Gasoline 2.0 BDL,

BDL = Below Sample Detection Limit
SDL = Sample Detection Limit
COMMENTS &

1491 Twilight Trail O Frankfort, KY 40601 O 502/223-025%F O FAX 502/875-8014 [ Toll Free 1-800/728-225]
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January 19, 1995

REPORTING:
S & ME, Inc.
840 Iow Country Blvd.
Mt. Pleasant, SC 29464

Attention: KXeene Fleck

PROJECT NUMBER: F1951430

DATE COMPLETED: January 19, 1995
DATE RECEIVED: Jamiary 12, 1995

PROJECT DESCRIPTION:

INVOICING:

S & ME, Inc.
840 Low Country Blwvd.
Mt. Pleasant, SC 29464

#1134-93-298 Bldg. 1346--8 water samples analyzed for 5030/602 + MTEE.

Enclosed is the laboratory report for the project described above. If you
have any questions or if we can be of further assistance, please feel free
to contact Jamie Fore. We appreciate your business and look forward

to serving you again soon.

Respectfully,

i%jamin Carl Esterl% :

Laboratory Director

1491 Twilight Trail O Frarkfort, KY 40601 (1 502/223-0251 (1 FAX 502/875-8016 (] Toll Free 1-800/728-2251



H Y D R O L O G I € , I N C

COMPANY NAME: S & ME, Inc.

COMPANY PROJECT NUMBER: $1134-93-298 BLDG. 1346
HYDROLOGIC PROJECT NUMBER: FL951430

HYDROLOGIC SAMPLE NUMBER: 951435

HYDROLOGIC LAB I.D. #: 399

SAMPLE IDENTIFICATION: 1346-1

DATE SAMPLED: 1/9/95

DATE EXTRACTED: N/A

DATE/TIME ANALYZED: 1/17/95

METHOD EPA 602/MIBE

ANALYSIS CAS MO, SDL RESULT
(ug/l)  ( ug/1)
Benzene 71-43-2 1.0 BDL
Ethylbenzene 100-41-4 1.0 BDL
Toluene 108-88-3 1.0 BOL
Xylene (Total) 1330-20-7 1.0 BDL
MTBE 5.0 BDL
Surrogate Recovery:
BFB 73%
BDL = Below Sample Detection Limit

0
B
n

Sample Detection Limit

COMMENTS :

1491 Twilight Trail O Frankfeort, KY 40801 O 502/223-0251 O FAX 502/875-8016 O Toll Free 1-800/728-2251



H Y D R O L O G | ¢C ., 1 N C

COMPANY NAME: S & ME, Inc.

COMPANY PROJECT NUMBER: $#1134-93-298 BIDG. 1346
HYDROLOGIC PROJECT NUMBER:  FL951430

HYDROLOGIC SAMPLE NUMBER: 951434

HYDROLOGIC IAB I.D. #: 399

SAMPLE TDENTIFICATTON: 1346-2

DATE SAMPLED: 1/9/95

DATE EXTRACTED: N/A

DATE/TIME ANALYZED: 1/17/95

METHOD EFA 602/MIBE

ANALYSIS CAS MO, S, RESULT

(ug/l)  ( ug/l)

Benzene 71-43-2 1.0 BOL
Ethylbenzene 100-41-4 1.0 BDL
Toluene 108-88-3 1.0 BDL
Xylene (Total) 1330-20-7 1.0 BDL
MIBE 5.0 BDL
Surrogate Recovery:

BEFB 72%
BDL = Below Sample Detection Limit

SDL = Sample Detection Limit

COMMENTS ¢

1491 Twilight Trail 0 Frankfori, KY 40601 0 502/223-0251 O FA X 502/875-8016 [ Toll Free 1-800/728-2251



COMPANY NAME: S & ME, Inc.

COMPANY PROJECT NUMBER: #1134-93-298 BIDG. 1346
HYDROLOGIC PROJECT NUMBER: FL951430

HYDROLOGIC SAMPLE NUMBER: 951433

HYDROLOGIC IAB I.D. #: 399

SAMPLE IDENTTFICATION: 1346-3

DATE SAMPLED: 1/9/95

DATE EXTRACTED: N/A

DATE/TIME ANALYZED: 1/17/95

METHOD EPA 602/MTBE

ANATYSIS CAS MO, Sol. RESULT
( ug/l) ( ug/l)
Benzene 71-43-2 1.0 BDL
Ethylbenzene 100-41-4 1.0 BDL
Tcluene 108-88-3 1.0 BDL
Xylene (Total) 1330-20-7 1.0 BDL
MTIBE 5.0 BOL
Surrogate Recovery:
BFB 75%
BDL = Below Sample Detection Limit

SDL: = Sample Detection Limit

COMMENTS :

1491 Twilight Trail O Frankfort, KY 40607 3 502/223-0251 O FAX 502/875-8016 O Toll Free 1-800/728-2251



COMPENY NAME: S & ME, Inc.

COMPANY PROJECT NUMEER: $1134-93-298 BIDG. 1346
HYDROLOGIC PROJECT NUMBER:  FL951430

HYDROLOGIC SAMPLE NUMBER: 951432

HYDROLOGIC IAB I.D. #: 399

SAMPIE IDENTIFICATION: 1346-4

DATE SAMPLED: 1/9/95

DATE EXTRACTED: N/A

DATE/TIME ANALYZED: 1/17/95

METHOD EPA 602/MIBE

ANALYSIS CAS MO, SoL RESULT
( ug/1) ( ug/1)

Benzene 71-43-2 1.0 BDL
Ethylbenzene 100-41-4 1.0 BDL
Toluene 108-88-3 1.0 BDL
Xylene (Total) 1330-20-7 1.0 BDL
MIBE 5.0 BDL
Surrogate Recovery:

BFB 75%

BDL = Below Sample Detection Limit
SDL = Sample Detection Limit
COMMENTS ¢

1491 Twilight Trail O Frankfort, KY 40601 0O 502/223-0251 O FAX 502/875-8016 O Toll Free 1-800/728-2251



COMPANY NAME: S & ME, Inc.

COMPANY PROJECT NUMBER: #1134-93-298 BIDG. 1346
HYDROLOGIC PROJECT NUMBER: F1.951430

HYDROLOGIC SAMPLE NUMBER: 951436

HYDROLOGIC IAB I.D. #: 399

SAMPLE IDENTIFICATION: 1346-5

DATE SAMPLED: 1/9/95

DATE EXTRACTED: N/A

DATE/TIME ANALYZED: 1/19/95

METHOD EFA 602/MIBE

Al YSIS CAS N0, SDL RESULT
( ug/1) ( ug/1)

Benzene 71-43-2

500 36100
Ethylbenzene 10041-4 500 3620
Toluene 108-88-3 500 47800
Xylene (Total) 1330-20~7 500 16800
MTBE 2500 62200
Surrcgate Recoverys
BFB 98%

BDL
SbL

Below Sample Detection Limit
Sample Detection Limit

COMMENTS: DILUTION FACTOR X 500

1491 Twilight Trail O Frankfort, KY 40601 0 502/223-0251 [ FAX 502/875-8G14 [ Toll Free 1-800/728-2251



COMPANY NAME:
CCOMPANY PROJECT NUMBER:

HYDROLOGIC PROJECT NUMEER:
HYDROLOGIC SAMFLE NUMBER:

HYDROLOGIC LAB I.D. #:
SAMPLE IDENTIFICATTON:

Xylene (Total)

Surrogate Recovery:
BFB

S & ME, Inc.
$#1134-93-298 BLDG. 1346

FL951430
951437
399
1346-6
1/9/95
N/A
1/19/95

METHOD EPA 602 /MTBE

CAS MO. gnr, RESULT
( ug/1) ( ug/l)

71-43-2 1.0 BDL
100~-41-4 1.0 BDL
108-88-3 1.0 BDL
1330-20-7 1.0 BDILL
5.0 189

109%

BDL = Below Sample Detection Limit
SDL = Sainple Detection Limit
COMMENTS :

1491 Twilight Trail O Frankfort, KY 40601 [0 502/223-0251 [0 FAX 502/875-8016 [1 Toll Free 1-800/728-2251



COMPANY NAME: S & ME, Inc,

COMPENY PROJECT NUMBER: #1134-93-298 BIDG. 1346
HYDROLOGIC PROJECT NUMBER: FL951430

HYDROLOGIC SAMPLE NUMBER: 951431

HYDROLOGIC IAB I.D. #: 399

SAMPLE IDENTIFICATION: 1346-7

DATE SAMPLED: 1/9/95

DATE EXTRACTED: N/A

DATE /TIME ANALYZED: 1/15/95

METHOD TPH 5030

ANALYSIS CAS MO, S0L. RESULT

(ug/l)  ( ug/l)
Gasoline 1000 BDL
BDL = Below Sample Detection Limit

SDL = Sample Detection Limit

COMMENTS ¢

1491 Twilight Trail O Frankfort, KY 40601 O 502/223-0251 O FAX 502/875-8016 O Toll Free 1-800/728-2251



COMPBNY NAME: S & ME, Inc.

COMPENY PROJECT NUMBER: #1134-93-298 BIDG. 1346
HYDROILOGIC PROJECT NUMBER: F1.951430

HYDROLOGIC SAMPLE NUMBER: 951431

HYDROLOGIC IAB I.D. #: 399

SAMPLE IDENTIFICATION: 1346-7

DATE SAMPLED: 1/9/95

DATE EXTRACTED: N/A

DATE/TIME ANALYZED: 1/17/95

METHOD EPA 602/MTBE

NALYSIS CAS MO, S, RESUTT

(ug/l)  ( ug/l)

Benzene 71-43-2 1.0 BDL
Ethylbenzene 100-41-4 1.0 BOL
Toluene 108-88-3 1.0 BDL
Xylene (Total) 1330-20~7 1.0 BDL
MIBE 5.0 BDL
Surrogate Recovery:

BFB 87%

BDL = Below Sample Detection Limit
SDL = Sample Detection Limit

COMMENTS :

1491 Twilight Trail O Frankfort, KY 40601 O 502/223-0251 O FAX 502/875-8016 [ Toli Free 1-800/728-2251



o ol

Y D R O L O G I C ,
COMPANY NAME: S & ME, Inc.
COMPANY PROJECT NUMBER: $1134-93-298 BLDG, 1346
HYDROLOGIC PROJECT NUMBER:  FL951430
HYDROLOGIC SAMPLE NUMBER: 951430
HYDROLOGIC 1AB I.D. #: 399
SAMPLE IDENTIFICATION: 1346-8
DATE SAMPLED: 1/9/95
DATE EXTRACTED: N/A
DATE/TIME ANALYZED: 1/15/95

METHOD TFH 5030

AMALYSIS CAS NO. Sk
{ ug/l)
Gasoline 1000

BDL = Below Sample Detection Limit
SDL = Sample Detection Limit
COMMENTS :

RESULT
{ ug/l)

BDL

1491 Twitight Troil O Fronkfort, KY 40601 § 502/223-0251 O FAX 502/875-8016 O Toll Free 1-800/728-2251



COMPANY NAME: S & ME, Inc.

COMPANY PROJECT NUMBER: #1134-93-298 BHIDG. 1346
HYDROLOGIC PROJECT NUMBER: FL.951430

HYDROLOGIC SAMPLE NUMBER: 951430

HYDROLOGIC 1AB I.D. #: 399

SAMPLE IDENTIFICATION: 1346-8

DATE SAMPLED: 1/9/95

DATE EXTRACTED: N/A

DATE/TIME ANALYZFD: 1/17/95

METHOD EPA 602/MIEE

ANATYSTS CAS MO, SDL RESULT
( ug/l) ( ug/l1)
Benzene 71-43-2 1.0 BDL
Ethylbenzene 100-41-4 1.0 BDL
Toluene 108-88-3 1.0 BDL
Xylene (Total) 1330-20-7 1.0 BOL
MTBE 5.0 BDL
Surrogate Recovery:
BFB 84%

BDL = Below Sample Detection Limit
SDL = Sample Detection Limit
COMMENTS ¢

1491 Twilight Trail 1 Frankfort, KY 40601 O 502/223-0251 O FAX 502/875-8016 U Toll Free 1-800/728-2251
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ASSESSMENT REPORT ADDENDUM
BUILDING NO. 1346
CHARLESTON NAVAL BASE
CHARLESTON, SOUTH CAROLINA
GWPD 1D .#14067

Prepared For:

Navy Public Works Center Jacksonville
Charleston Zone
3511 Rivers Avenue
North Charleston, South Carolina 29405-7744

Prepared By:
S&ME, Inc.
840 Low Country Boulevard
Mount Pleasant, South Carolina 29464

March 29, 1995
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April 12, 1995

South Carolina Department of
Health and Environmental Control
Groundwater Protection Division
2600 Bull Street_

Columbia, South Carolina 29201

ATTENTION: Mr. Andrew Mettlen

Reference: ASSESSMENT REPORT ADDENDUM
Building No. 1346
Charleston Naval Base
Charleston, South Carolina
GWPD ID #14067
S&ME, Inc. Project No. 1134-93-298

Dear Mr. Addison:

S&ME, Inc. (S&ME) appreciates the opportunity to submit this correspondence for your
review. Inresponse to South Carolina Department of Health and Environmental Control
(SCDHEC) correspondence dated April 16, 1993, S&ME has conducted additiona!
monitoring well installations in accordance with the terms set forth in the SCDHEC well
installations approval letter dated September 7, 1993.

We hope that this correspondence is responsive to your needs. If we can be of any further
assistance or provide any additionat information please feel free to contact us at (803) 884-
0005.

Sincereiy,

S&ME Inc. ﬁné/

J. Keene Fleck, P.G.

Pr%ologl‘{t

Sonry Chestnut, P.E.

Seni nvironmental Engineer
JKF/SC/dd

cc: Mr. Carl Ray

Mr. Jerry Addison

S&ME, Inc. 840 Low Country Boulevard, M. Pleasant, South Caralina 20464, (803) 884-0005, Fax (803) 8816149
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FREE PRODUCT RECOVERY PLAN
BUILDING 1346
GWPD Site ID# A-10-AA-14067
CHARLESTON NAVAL BASE
CHARLESTON, SOUTH CAROLINA

Prepared For:

Public Works Department, Building 12
Charleston Nava) Shipyard
Charleston Naval Base
Charleston, South Carolina

Prepared By:
S&ME, Inc.

840 Low Country Boulevard
Mt. Pleasant, SC 29464

August 12, 1993
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1.0 BACKGROUND

The subject site is a retail gasoline service station (Exchange Service Station) denoted as
Building 1346 on the Charleston Naval Station in Charleston, South Carolina. A location
plan for the site is presented as Figure 1. A site plan for the site is presented as Figure 2.

The Exchange Service Station has had twelve Underground Storage Tanks (USTs) on-site.
The first USTs installed consisted of four 4,000 galion steel USTs situated within the same
tank basin, one remotely located 10,000 gallon steel UST and one presently active 500 gallon
waste oil UST. These tanks were reported in a 1987, Harding Lawson Associates report as
being installed at least 20 years ago. All of the tanks were constructed of steel and had steel
piping. These tanks except the waste oil UST, were abandoned at varying times ranging
from 6 - 15 years ago. With the abandonment of the five tanks, the site was retrofitted with
three 10,000 galion steel tanks. The tanks had steel piping and were used for storage of
gasoline. Two of the USTs, were situated within the same tank basin. The third UST was
remotely located in an isolated tank basin to the north of the site near the two northern
most dispensing islands. The tanks were taken out of operation in February 1991, following
a failed tank tightness test and were subsequently removed. The former UST basins at the
site are as shown on Figure 2.

The site is presently operating with three new 10,000 gallon double walled fiberglass tanks
with double walled fiberglass piping which were installed shorily after the previously
described tanks were taken out of service. Two of the tanks have pressurized piping system,
while one of the tanks is a suction system. These tanks were installed in 1991 and are
identified on Figure 2.

As a result of the failed tank tightness tests, S&ME was contracted to perform a Site
Closure Assessment (dated March 21, 1991) to determine if a release had occurred.
Analytical results of soil samples collected within the UST basins, along product piping, and
at the pump island indicated the presence of petroleum hydrocarbon related contamination
at varying levels confirming that a release had occurred.

S&ME then completed a Hydrogeologic Assessment of the site which was received by the
SCDHEC on January 14, 1993. This work included conducting a soil vapor survey and the
installation of groundwater monitoring wells to determine to extent of contamination at the
site. This assessment report identified that free product was present on-site and further
presented that because of the nature of the soil on-site, the use of wells may be ineffective
as free product only recovery method. It was also stated in the report that a recovery trench
may be necessary to prevent further migration of the free product and to provide an
effective means to recover this product.

4
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Based on the results of the previously referenced hydrogeologic assessment, S&ME was
contracted by the Charleston Naval Base to prepare a free product recovery plan for the site
in an effort to satisfy Section 280.64 of the South Carolina Underground Storage Tank
Control Regulations (R.61-92). This plan which includes the installation of a recovery trench
with free product only pumps and an operation and maintenance program is presented
herein. This free product recovery plan is intended to describe the installation of a recovery
trench which will limit further migration of free product until such time that a total site
remediation system is installed. After that time the trench described herein will be

converted to a total fluids recovery system. '
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2.0 RECOVERY PLAN

S&ME’s proposed free product recovery plan includes initially completing auger borings on-
site to assess the current extent of the free product plume. Once the limits of the free
product plume are determined, an interceptor trench is recommended to be constructed
adjacent to and on the down gradient side of the plume. Upon completion of the
construction of the trench, a recovery system designed by S&ME would be installed in the
trench to serve as a "free product only" recovery system. The free product recovered will
be pumped from the recovery trench to a storage tank located on-site for storage and
subsequent disposal off-site. The recovery plan also includes an operation and maintenance
plan for the trench system and the preparation of quarterly reports of the free product
activities. The following sections present a detailed discussion of each phase of work.

2.1 VERIFICATION OF FREE PRODUCT PLUME

S&ME proposes to perform hand auger borings in the area of the free product plume to
approximate the current lateral extent of the plume. This will assure that the trench will be
installed immediately on the downgradient side of the plume such that the maximum amount
of free product will be recovered. It is proposed that the borings be performed on a 25 foot
grid pattern and constructed as necessary to define the limits of the plume. Based on
current information available concerning the site, it is estimated that a minimum of six and
a maximum of 12 auger borings will be required to accurately define the limits of the plume.
The auger borings will be constructed to a depth of approximaiely 3 feet below the
groundwater table and allowed to remain open for 2-3 hours. The boreholes would then be
monitored to verify the presence and thickness of free product at each location. Once the
extent of the plume is determined the individual auger borings will be abandoned by filting
the holes with a neat cement grout from the bottom up. The estimated locations of the
auger borings are identified on Figure 3.

2.2 CONSTRUCTION OF RECOVERY TRENCH

The information obtained from the free product assessment will be utilized to determine the
size and location of the recovery trench to be constructed (Figure 3 shows the estimated
location of the trench at this time. However, it is estimated that the recovery trench will be
3-feet wide and 70-feet long and a maximum of 8 feet deep). The recovery trench will
consist of a T-shaped high permeability trench that is constructed adjacent to and on the
down gradient side of the contaminant plume. The trench will be constructed by first
excavating a portion of the trench, lining it with a geotextile fabric, and then backfilling the
excavation with pea gravel . The contaminated excavated soils will be stockpiled on and
completely covered until the soils can be sampled and characterized for disposal. Based
upon the free product in the area of the excavation, it is likely this material will require
incineration. To attempt to prevent further migration of the free product downgradient and
to prevent infiltration of clean, downgradient water, the downgradient side of the trench will
be lined with a 60-mil HDPE liner material. During the construction process, the trench
would be sloped from the ends to the center in a sump type arrangement in case it is ever
desired to pump total fluids from the trench. In addition, during the backfilling operation,
two four-inch recovery wells (slotted schedule 40 PVC) will be placed in the trench at the
locations shown in Figure 3. The well heads of these recovery wells will be completed below
ground surface in locking protective vaults.



2.3 RECOVERY SYSTEM DESCRIPTION

The recovery wells previously described will be equipped with two "AquaTRAC™" product
only pumps manufactured by R.E. Wright Associates, Inc. (Note: This pumping system can
also be used during the total fluids recovery phase of the remediation). These air-driven
bladder pumps are designed to collect and transfer free product only from the recovery
locations in the trench to a storage tank located on-site. The transfer of free product from
the pumps to the storage tanks will be conducted via tubing encased in four-inch conduit.
This conduit will be laid in a trench that is approximately 24 inches in depth and 65 feet
long. The conduit will also carry the air supply lines that operate the pumps.

The recovered product will be pumped into a 1,000 gallon product recovery tank. The
recovery tank will have secondary containment and will have a mechanical pneumatic shutoff
valve to stop the pumps when the tank is approximately 90 percent full.

The system will be operated pneumatically and is therefore intrinsically safe. The air source
will be located away from the wells and the storage tank thereby eliminating the need for

explosion proof electrical equipment.

2.4 SYSTEM OPERATION AND MAINTENANCE

of the system will be conducted. This O&M program would include:

ALEF A iNVa B il

. tracking recovery efforts;

. arranging for periodic removal of free product from storage tank;
. maintenance/repair to ancillary equipment (compressor, etc.)

. adjusting recovery pumps;

. cleaning recovery pumps; and

. assuring overall system remains operational.

2.5 PRODUCT RECOVERY SYSTEM REPORTING

To document the free product recovery efforts, an initial free product recovery report will
be prepared defining what efforts were taken to recover free product at the site. This report
would at a minimum include as-built construction drawings of the trench and recovery system
and a narrative of the recovery system installation and operation procedures.

Upon installation and startup of the recovery system, quarterly reports would be prepared
presenting the recovery progress for that quarter, any operational problems that had
occurred and any modifications made to the system to enhance the recovery rate.
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February 19, 1993

Charleston Naval Shipyard
Environmental Protection Division
Code 106.2

Charleston, SC 29409

Attention:  Mr. J.W. Sneed

bject: Hydrogeologic Assessment Report
Building 1346
Navy Exchange Service Station
Charleston Naval Station
Charleston, SC
S&ME, Inc. Job #1134.92-067

Dear Mr. Sneed:

S&ME, Inc. (S&ME) is pleased to submit the following report for the above referenced site.
This report has been prepared in accordance with our work plan dated July 26, 1991 and
in response to the South Carclina Department of Health and Environmental Control
(SCDHEC) correspondence dated May &, 1991. S&ME is presently awaiting lab results for
the worst case well analysis (due February 19, 1993). This information will be provided as
an addenduvm to this report.

If you have any questions, please contact us at 884-0005.

Sincerely,

S&ME, INC.

Xno\f\y

H
Prdject H_yd"Ogﬂu g

o ,»Z./ %a%j’

John H. Albrecht, P.E.
Senior Environmental Engineer

HIC/JHA/sI

S8ME, Inc. 840 Low Country Boulevard, Mt. Pleasant, South Carolina 29464, (803) 884-0005, Fax (803) 881-6149
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February 18, 1993

South Carolina Department of
Health and Environmental Control
Groundwater Protection Division
2600 Bull Street

Columbia, SC 29202

Attention:  Mr. Scott Mclnnis

Subject: Hydrogeologic Assessment
Building 1346
Charleston Naval Station
GWPD Site ID A-10AA-14067
Charleston, SC 29409-6100

S&ME, Inc. (S&ME) is pleased to submit the following assessment report for the above
referenced site. This report has been prepared in response to your letter dated May 8, 1991
responding to our UST Closure Assessment for the site dated March 21, 1991.

The following report has been prepared in accordance with our work plan dated January 28,
1992, submitted to the South Carolina Department of Health and Environmental Control
(SCDHEC). Ifyou have any questions concerning this report, please contact us at 884-0005.

Sincerely,

S&ME, INC. r_\@
;l%/g'th né/ y
Project Hydrogeologist

John Albrecht, P.E.
Senior Environmental Engineer

HC/JA/s]

S&ME, inc. 640 Low Country Doulevord, M. Pleasant, South Caroling 29464, (803) 884-0005, Fax (802) 8841-6149
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1.0 INTRODUCTION

The subject site is a retail gasoline service station denoted as Building #1346 on the
Charleston Naval Station in Charleston, South Carolina. A location plan for the site is
presented as Figure 1. A site plan for the site is presented as Figure 2.

The Exchange Service Station presently has eleven Underground Storage Tanks (USTs)
buried on-site. The first UST installed consisted of four 4,000 gallon steel USTs situated
within the same tank basin, and one remotely located 10,000 gallon steel UST. These tanks
were reported in a 1987, Harding Lawson Associates report as being installed at least 20
years ago. The tanks are listed as tanks 1346-D, E, F, G and H. All of the tanks were
reported as storing gasoline, were constructed of steel and had steel piping. The tanks were
abandoned at varying times ranging from 6 - 15 years ago.

With the abandonment of the five tanks, the site was retrofitted with three 10,000 gallon
steel tanks numbered #1346-A, B and C. The tanks have steel piping and are used for
storage of gasoline. Tank #1346-A was reportedly installed 11-15 years and tanks #1346-B
and C were installed 6-10 years prior to the Harding Lawson Report. Two USTs,
presumably tanks #1346-B and C, are situated within the same tank basin. The third UST
is remotely located in an isolated tank basin to the north near the two northern most
dispensing islands. The tanks #1346-A, B and C were taken out of operation in February
1991, following a failed tank tightness test. The former UST basins at the site are as shown
on Figure 2. A detailed layout of the USTs formerly operational at the site was provided
in S&ME’s August 1991 submittal.

The site is presently operating with three new 10,000 gallon fiberglass tanks with single
walled fiberglass piping. Two of the tanks have pressurized piping systems, while one of the
tanks is a suction system. These tanks were installed in 1991,

As a result of the failed tank tightness test, S&ME was contracted to perform a Site Closure
Assessment dated March 21, 1991, to measure for the presence of a release where
contamination was most likely to be present. Analytical results for soil samples collected
within the UST basins, along product piping, and at the pump island indicated the presence
of petroleum hydrocarbon related contamination at varying levels confirming that a release
had occurred.



R

-

[

During the site closure assessment, additional soil samples were collected from proposed
UST and pipeline locations at the site where additional USTs were to be installed. This was
done in an attempt to determine if and to what degree, contamination may be encountered
upon soil excavation resulting from new UST installations. Low level contamination was
detected in the soil samples collected from the proposed UST and pipeline locations and as
a result the excavated soil and groundwater resulting from the dewatering operations was
required to be abated according to the South Carclina Department of Health and
Environmental Control (SCDHEC) regulations, standards and guidelines. Shortly after the
site closure assessment was submitted to the SCDHEC, the new USTs and piping at the site
were installed and pumping operations were resumed.

The SCDHEC responded to S&ME's Site Closure Assessment in their correspondence dated
May 8, 1991, requesting that a summary of the initial abatement actions, an initial site
characterization, method of free product recovery, and an assessment plan addressing the
potential for groundwater impact be submitted. This report dated August, 1991 was
prepared and submitted to the SCDHEC.

A soil/groundwater assessment plan was incorporated to this report for which approval to
implement was granted in the SCDHEC correspondence dated January 28, 1992. The
following report details S&ME’s investigative work performed at the site in accordance with
our work plan dated August 7, 1992.
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2.0 SITE GEOLOGY/HYDROGEOLOGY

Building #1346 is located within the confines of the Lower Coastal Plain Physiographic
Province of South Carolina. Generally, the Coastal Plain Province is characterized by a
successively overlapping wedge of sediments which forms a thin layer near the fall line and
thickens to about 3000 feet in Southern Charleston County.

Sediments encountered while performing the soil vapor survey and well installations on site
include surficial fill material black to grey green silty clays that are lagoonal sediments
characteristic of back barrier island sequences. Soft grey green clays are generally
encountered down to the Cooper Formation.

The Cooper Formation (Eocene Age), specifically the Cooper Marl, was encountered at the
site at a depth of 29 feet below land surface. Although it has some water bearing capacity,
the Cooper Formation is regarded as a confining unit for the overlying shallow aquifer
systems and as an aquitard protecting the underlying primary water bearing units.

Traversing from east to west across the site, the surficial soils (upper 8 feet) grade to dense
red clays (area of CNS-1346-5) with a slight increase in silt content as compared to the
eastern end of the site. Below 8 feet, the dense grey green clays are again encountered.

Based upon data from measurements and tests performed upon the wells installed by S&ME
at the site, the groundwater flow direction is from east to west across the site. This is
evidenced by the spread of the contaminant plume along Borie Street identified by the soil
vapor survey.

Data taken from the potentiometric surface map for the site indicates a horizontal gradient
of 0.02 feet/feet. When applied to the horizontal hydraulic conductivity (=25 feet/day), the
linear flow velocity was calculated to be 1.7 feet/day or 608 feet/year. This number is
relatively high based upon the expected low permeability, clay soils at the site; however,
based upon the increased amount of rainfall in the Charleston area in the past few months
and the grassed fields bounding the site to the south and east, it is felt that the groundwater

table in the areas of well numbers CNS-1346-1 and CNS-1346-2 has been elevated due to
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increased infiltration of precipitation in these areas. Due to the increased infiltration the
horizontal hydraulic gradient has been increased. The restricting permeability of the clay
soils has maintained a higher water table elevation at the infiltration areas of the site.

The vertical hydraulic gradient of the site was calculated to be 0.027ft/ft. Based upon the
differences in elevation of the deep well (CNS-1346-6) as compared to the paired shallow
well (CNS-1346-5), the area is considered a recharge area and the groundwater would have
a tendency to migrate vertically downward with horizontal migration.
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3.0 SOIL SURVEY

Our original work plan proposed to conduct the soil vapor survey by driving a 3/8" carbon
steel rod approximately 3.5 feet below grade within a specific grid location established on
50 feet centers. However, due to the dense clays of high natural organic and moisture
content making up most of the site, this method proved ineffective, resulting in erroneous
readings from the Photo lonization Detector (PID). As a result, hand auger borings were
performed in each grid location. Soil samples were collected at two foot intervals down to
the soil/groundwater interface at that time encountered at a depth of six feet below grade.
These samples were then bagged and a headspace analysis performed utilizing a flame
ionizing organic vapor analyzer (OVA). Due to the high levels of natural organics
encountered at the site, the OV A was fitted with a charcoal filter to aid in screening natural
organic vapors. The charcoal filter would screen out the petroleum hydrocarbons (low level)
and allow the OVA to read only the methane concentrations (natural organics). The
methane readings were then subtracted from the total organic concentrations (headspace
reading without charcoal filter) yielding a representative petroleum hydrocarbon
concentration.

Although the charcoal filtration technique utilized in conjunction with the OVA aided in
determining the contaminant levels for the soil samples collected, S&ME felt that some of
the natural organics were still being detected, hindering the determination of actual
contaminant levels. As a result, several locations (i.e. well locations) were also sampled and
subjected to analysis by our portable gas chromatograph for benzene, toluene and xylene
concentrations. The results of the vapor survey, showing a 1000+ part per million and a
zero contaminant contour are shown on Figure 3.

As defined by the soil vapor survey, two main areas of contamination were detected at the
site yielding OV A readings greater than 1,000 ppm. One area appears to be associated with
the UST basins and pump islands located on the eastern half of the site. Although this area
of the site is characterized by the naturally occurring organics, samples collected in the
1,000+ ppm area possessed distinct petroleum hydrocarbon (gasoline) odors.
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Due to the natural organics occurring at this portion of the site, the zero contour was
established based upon OVA readings, physical observations (odor) and confirmation using
our portable gas chromatograph. Background soil samples were collected from a grassed
field adjacent to the site to the east. Two samples were collected, along "B" row at 100 and
200 feet east of Building 1346. Similar OV A readings were obtained from soil samples
collected at the soil groundwater interface (i.e. location B-6 at a level of 150 ppm). Similar
levels were obtained from sample location A-5 (170 ppm). Location A-5 was resampled
and analyzed by portable GC and no BTX constituents were detected confirming the 170
ppm detected by OVA was natural organic concentrations. As a result, soil samples were
collected along the zero contaminant contour in this area of the site for GC confirmation.
The zero contour is represented by a dashed line in these areas. The soil samples subjected
to GC analysis are denoted on Figure 3 by the identifying symbol in the legend followed by
a number in parenthesis.

The second 1,000+ ppm area identified by the soil vapor survey occurs on the opposite side
of the site relative to the UST basins and pump islands. Within this area, an isolated pocket
of free product (gasoline) was identified. The free product was identified in sample location
1- A2. Due to the observation being made through an open borehole, S&ME was unable
to make an accurate gauge as to the thickness of the product; however, product thickness
greater than 10 inches was observed. The product was not present in the adjacent sample
locations indicating the product is only located within 50 feet of location 1-A2. The sample
locations westward past the free product location were significantly contaminated yielding
OVA readings greater than 1,000 ppm (locations 1-B3, 1-A3 and 1-A4). Beyond these
locations to the north and west, no contamination was detected by the OVA headspace
analysis. To the east elevated readings were obtained from location 1 - -2A and 1 - -3A.
Significant OVA readings as well as odors were noted in sample number 1 - -4A. As a
result sample 2 - -5A was collected. No OVA readings or odors were noted within this
sample.

Pa
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To ensure proper well placement defining the horizontal limits of the contaminant plume
and to confirm zero line locaiions at the northieast arca of the site, S&ME collected sail
samples for analysis by our portable GC. A total of six samples were collected. The sample
locations are shown on Figure 3 and are denoted by the symbol identified in the legend
followed by a number in parentheses. Sample number (1) was collected adjacent to an
existing groundwater monitoring well associated with the new active tank basin recently
constructed at the site, Low level benzene concentrations were detected in this sample at
a level of 1.6 ppb. As a result, S& ME incorporated the existing well into the assessment at
the site. Sample number (2) was collected from proposed well location (CNS-1346-1) to
define the limits of contamination in this area. Only 5 ppb Toluene was detected in the
sample. Sample number (3) was collected adjaceni io vapor survey location A-5 for
comparison of OVA to GC results as explained earlier. Sample (4) was collected from
proposed well location CNS-1346-2 and for confirmation of the zero contamination contour.
Sample number (5) was collected from proposed well location CNS-1346-3. Sample number
(6) was collected from proposed well location CNS-1346-4.

The previously described soil vapor survey efforts were submitted in a well request ietter to
the SCDHEC requesting permission to install 5 shallow and one deep groundwater
monitoring well at the site. Approval to install the wells was granted in the SCDHEC
correspondence dated November 18, 1992.

10
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4.0 GROUNDWATER MONITORING WELL INSTALLATION
S&ME installed a total of 5 shallow and one deep groundwater monitoring wells at the site.
The locations of these wells are shown on Figure 4. The Water Well Record forms for the

wells installed at the site are included as Appendix 1.

4.1 Shallow Well Installation

The shallow wells were constructed by augering a 6-inch diameter hollow stem auger into
the subsurface to a depth of approximately 5-feet below the existing groundwater table. The
boreholes were converted to monitoring wells by the installation of a 2-inch diameter,
Schedule 40 PVC casings and screens. The screen length in each well was 10-feet and had
a factory number 10 slot size (0.010 inches). A clean coarse washed filter sand (FX-50) was
installed by tremie to a depth of approximately 1.5-feet above the top of the screens. A
bentonite pellet seal, one foot thick, was installed above the filter sand. The remaining
annulus of the wells were then filled with a neat cement grout. The tops of the wells were
finished below grade in a protective vault set in a 2-foot square by 6-inch thick concrete pad
and equipped with locking caps. Figure 5 presents a typical well construction diagram for
the shallow wells.

The 4-inch diameter well was installed in similar fashion; however due to the size of the 4-
inch PVC casing and screen, a 10.25 diameter hollow stem auger was utilized for the
installation. Also, the overall depth of the well was adjusted so the screen was properly
placed allowing the expected free product to be bracketed within the screened portion of
the well.

11
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4.2 Deep Well Installation

To minimize the potential for the introduction of petroleum related contaminants from the
upper portion of the shallow aquifer, the deep well was installed in a telescoping manner.
Initially a 8inch diameter auger hole was advanced toa depth of 13 feet below land surface.
A 6-inch diameter PVC casing was then set to the approximate depth of the pair shallow
well (CNS-1346-5 @ 12’) and grouted in place. Twenty-four hours later, the 6-inch casing
was bored with a 5 and 7/8-inch drag bit by mud rotary to 29-feet below the land surface
(Depth to Marl). The well was set by placing 1-foot of sand pack at the bottom of the well
and then lowering 5-feet of #10 slotted (0.010 inches) PVC well screen and 24-feet of PVC
riser. FX-50 sand was tremied around it from 29 to approximately 22-feet below land
surface. A bentonite seal was then placed above the sand to 12 feet below grade. The
remaining annulus of the well was filled with neat cement grout. The top of the well was
set in a 2 feet square concrete pad and fitted with a water tight manhole cover and locking
cap. A construction diagram of a deep well is provided in Figure 6. Prior to and in between
each well installation, the drilling equipment was steam cleaned and scrubbed with a
chemically neutral surfactant and rinsed with deionizing water,

The drill cuttings from the well installations were drummed and labeled to identify what

cuttings resulted from each well. The drilling fluids from the rotary drilling were also
drummed.
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5.0 GROUNDWATER MONITORING WELL DEVELOPMENT/SAMPLING/ANALYSIS

Prior to development and sampling, a minimum of 24 hours was allowed for the grout seals
in the wells to become competent. A minimum of 10 well volumes was purged from each
well to ensure development and seating of the gravel pack filter. The development water
was contained in 35 gallons drums and stored on site awaiting disposal.

The groundwater samples were collected by disposable bailers, brought to the site in factory
sealed containers. As the samples were collected, they were placed into specially prepared
sample containers and immediately refrigerated. Upon completion of all sample collections,
the samples were delivered by overnight courier to Hydrologic Laboratories in Columbia,
South Carolina. Also, an observation tube in the active tank basin was included in the
sampling event.

The samples were analyzed for Total Petroleum Hydrocarbons (TPH) by Gas
Chromatography (GC) Method 5030, and Benzene, Toluene, Elthylbenzene and Xylene and
Methyl Tert Butyl-Ether (MTBE) by EPA Method 602.

Our original work plan proposed to perform Total Lead upon the groundwater samples
collected from the site, however the most recent SCDHEC Guidelines for UST Assessments
dated January 22, 1993 no longer requires total lead analysis on groundwater samples other
than the worst case well, and as a result, the analysis was not performed.

Due to its location within the free product area, well number CNS-1346-5 was determined
to be the worst case well. As a result this well was also analyzed for Total and Dissolved
lead, Purgeable Halocarbons by EPA Method 601 and 5 day Biochemical Oxygen Demand
(BOD,,

In addition to the well sampling at the site, composite soil samples were collected from the
drummed soil cuttings at the site. Two composite samples were collected and analyzed for
BTEX by EPA Method 8020 and TPH by GC (5030). Sample C-5 and 6 was collected from
the soil cuttings resulting from well numbers CNS-1346-5 and 6 installed in the free-product
area. Sample C-1, 2, 3, 4 was collected from the soil cuttings resulting from the installation
of well numbers CNS-1346-1, CNS-1346-2, CNS-1346-3, CNS-1346-4.

16



6.0 ANALYTICAL RESULTS

As was expected, no petroleum related contamination was detected in perimeter wells CNS-
1346-1,2,3 and 4. However, significant levels of contamination were detected in the worst
case well CNS-1346-5 and in the observation tube within the active tank basin. No BETX"
constituents were detected in the deep well (CNS-1346-6) installed at the site; however
significant levels of MTBE were detected in this well.

Significant levels of contamination were detected in the soil samples collected from the drill
cuttings resulting from well numbers CNS-1346-5 and CNS-1346-6. However, only minor
levels were detected in the soil sample collected from the drill cuttings resulting from the
installation of well numbers CNS-1346-1, CNS-1346-2, CNS-1346-3 and CNS-1346-4.

The following Table 1 summarizes the constituents detected by the soil and groundwater
analysis performed and the EPA’s Drinking Water Maximum Contaminant Levels (MCLs)
for those constituents analyzed. The analytical results are included as Appendix IL

Presently, S&ME is awaiting the results for the Total and Dissolved lead, the BOD, and
EPA Method 601 analyses performed upon the worst case well. The results are due on
February 19, 1993 and will be provided as an addendum to this report. These results are
for treatment system design should have no significant impact as to the conclusions of the
report.

17
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TABLE 1
SUMMARY OF ANALYTICAL RESULTS

*  ppm = part per million
** <# = constituent not detected above analytical quantitation limit
*** NE = none established
**** OT = Observation tube in active tank basin
***** ppb = part per billion

18

WELL # CNS-1346- SOIL
PARAMETER 1 $ 2 # 3 $ 4 # 5 # 6 oT MCL c-5,6 [ C~1,2,3,4
TPH * (ppm) *%<0.1 | <0.1 <0.1 <0.1 23.4 <0.1 <0.1 NE*** 150 <0.1
BENZENE #***#*(ppb) <2.5 <2.5 <2.5 <2.5 | 23300 | <2.5 863 5 23000 <6.0
TOLUENE (ppb) <2.5 <2.5 <2.5 <2.5 | 36400 | <2.5 27.1 1000 146000 27.9
ETHYLBENZENE (ppb) <2.5 <2.5 <2.5 <2.5 4140 <2.5 124 700 50000 6.78
XYLENES (ppb) <7.5 <7.5 <7.5 <7.5 | 18900 | <7.5 47.5 | 10,000 | 183000 48.7
MTBE (ppb) <50 <50 | <50 <50 92900 130 180 NE 4290 <50
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7.0 SURFICIAL AQUIFER CHARACTERIZATION

The following sections of this report describe S&ME’s methodology and calculation
procedures for characterizing the surficial aquifer at the study site.

7.1 Potentiometric Surface

Groundwater at the study site is encountered at a depth of 2 feet at the east end of the site
to 5 feet below grade at the west end of the site.

Prior to performing the hydraulic conductivity tests, water level measurements were obtained
from each well. This information was then applied to a scaled site plan and a potentiometric
surface map produced. Table 2 summarizes the water table elevations.

Well number CNS-1346-5 is installed in a known free product area; however, to date only
a minor amount of product has been noted in this well. Presently, S& ME plans to conduct
additional development by "surge blocking" the well in an attempt to enhance the flow of
the product for recovery efforts. This technique may prove ineffective and recovery may
have to be facilitated by trench installation.

19



TABLE 2
GROUNDWATER ELEVATION DATA
HYDROGEOLOGIC ASSESSMENT
BUILDING 1346
CHARLESTON NAVAL STATION
CHARLESTON, SOUTH CAROLINA

WELL # TOP OF CASING (FT.) | DEPTH TO WATER {FT.) | ELEVATION (FT.)*
CNS-1346-1 99.40 2.02 97.38
CNS-1346-2 99.21 2.34 96.87
CNS-1346-3 98.98 5.37 93,61
CNS-1346-4 99.50 5.33 94.17

**CNS-1346-5 99.57 4.84 94.73
**CNS-1346-6 99.48 © 5.18 94.30
* % QT $8.60 o 1.20 97.40

* Elevation relative to an established datum of 100,

** Due to the differences in well designs the data from these wells was used in the production of the

potentiometric surface map.
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7.2 Hydraulic Conductivity Tests

Field hydraulic conductivity tests (slug tests) were performed upon well numbers CNS-1346-
1, CNS-1346-3, CNS-1346-4, AND CNS-1346-6. The slug tests were performed utilizing a
Hermit 2000 Series data logger in conjunction with an In-Situ™ stainless steel 5 psi pressure
transducer fitted with teflon shielding. The pressure transducer was set at a depth of 5 feet
below the water surface. A length of 1 inch diameter black PVC tubing fitted with a check
valve was placed in the well to the approximate depth of the transducers. The equipment
was then allowed to stand for a brief period until instrumentation indicated that the static
conditions had once again been achieved. The black PVC tubing was then quickly
withdrawn removing the required slug of water and the rate of recharge into the well was
recorded by the data logger. Prior to and inbetween each slug test performed, the field
testing equipment placed within the wells was decontaminated with a chemically neutral
surfactant and rinsed a minimum of three times with deionized water.

Upon collection of the field data, the information collected by the data logger was
downloaded to a computer which generated data tables showing drawdown versus time. This
information was then graphed on semi-log paper. Information obtained from the graph was
then input to software calculating the hydraulic permeability (Kh) by the Bouwer and Rice
Method (1976).

Table 3 lists the calculated conductivities for the wells tested. Data tables, graphs and
computer calculation sheets listing the parameter variables are provided in Appendix IIL

The results obtained from the hydraulic conductivity testing are considered reasonable based
on our experience. The low number resulting from the testing performed upon the deep
telescoping well CNS-1346-6 was expected due to the screened portion of the well being set
in the lower portion of the surficial aquifer in the upper portion of the Cooper Marl.

21
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TABLE 3

SLUG TEST RESULTS
BUILDING 1346
CHARLESTON NAVAL STATION
CHARLESTON, SOUTH CAROLINA

WELL # HORIZONTAL HYDRAULIC CONDUCTIVITY
CNS~-1346-1 25 feet/day

CNS-1346-3 29 feet/day

CNS-1346-4 21 feet/day
CNS-1346-6

0.63 feet/day

22
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7.3 Site Gradients/Linear Flow Velocity

For the purposes of determining the rate of groundwater flow slug test data from the
deep well (CNS-1346-6) was not used.

An average hydraulic gradient of 0.02 ft/ft for the site was calculated using horizontal
distance and groundwater elevation data. A modified form of Darcy’s Law was then
used to calculate the average linear flow velocity (Freeze and Cherry, 1979). This
velocity was calculated using the following:

V =k dh
n dl

where V = Average linear flow velocity
K = hydraulic conductivity (Average of Slug Test Results,
25 ft/day)
dh = Change in hydraulic head = horizontal hydraulic gradient
dl  Change in distance
n = Effective porosity

From available data, the average linear flow velocity was caicuiated to be 1.7

O
::'a

E..
St

or
608 ft/year assuming an effective porosity of 40% based upon the clayey soils at the
site.

The vertical gradient was calculated using the water table elevation from CNS-1346-6
the water table elevation from CNS-1346-5 and the depth at which the base of the
screen sections were set for each well. Utilizing this data, the vertical gradient was
calculated to be 0.027 ft/ft. Also, due to the fact that the water level in the deep well
(CNS-1346-6 is lower than that of the paired shallow well CNS-1346-5 indications are
that this is a recharge area and groundwater is migrating downward from the surface
of the aquifer to the lower limits of the aquifer (29 feet below grade) as the
groundwater migrates horizontally with the preferred groundwater flow direction.
This is confirmed by discovery of MTBE detected in the deep well CNS-1346-6
because MTBE typically precedes the edge of petroleum plumes. The calculations
performed to obtain the data in this section are provided as Additional Calculations
in Appendix IIL
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8.0 CONCLUSIONS/RECOMMENDATIONS

Based upon the analytical results for the worst case well (CNS-1346-5), a significant
groundwater impact has occurred at this site. The impact has been identified in the
deep well as well as in the observation tube within the active tank basin located at
the opposite side of the site relative to the deep well and paired worst case well.
Based on our conversations with Mr. Harry Harris, the service station manager, no
loss in product has been recorded by the active tank basins Veeder Root automatic
gauge system. As a result, it is likely the detected contaminant in this area is due to
a release from the former UST’s once active at the site.

Based upon the contamination in the tank basin and the verified groundwater flow
direction, S& ME recommends that two additional shallow wells be installed as a final
assessment stage at the site. One well should be installed north of the active tank
basin and a second well should be installed directly down gradient of the groundwater
flow direction (along Enterprise Avenue) to document the absence of contamination
in these areas.

Upon completion of these additional well installations, the project should be moved
to Corrective Action phase for soil and groundwater remediation.

Due to the absence of product in the worst case well, CNS-1346-5, additional
development efforts need to be performed to determine if the product can be
recovered in this fashion. These efforts should include surge blocking or air sparging
to attempt to facilitate flow to the recovery well. Based upon the clay nature of the
soils at the site, a recovery trench may be required as a alternate method of free
product recovery.

With regard to the contaminated water drummed at the site, this water should be
disposed as a special petroleum contaminated waste based upon the analytical results
for the worst case well analysis.

Based upon the analytical results for the soil samples collected from the drummed
soil cuttings at the site, the cuttings resulting from well numbers CNS-1346-5 and
CNS-1346-6 should be treated prior to disposal. Incineration is recommended. The
soil resulting from the other wells as well as the deep well grout material should not
require any special handling practices for disposal (S&ME recommends disposal in
a sanitary type landfill).
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WATER WELL RECORD FORMS
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APPENDIX 1T

ANALYTICAL RESULTS



BTEX + MTBE Units = ug/L (partse per billion) Water by M602
TPR Units = mg/L (parts per milllon) Water by M50130
= (pa

BTEX + MTBE Units = ug/kg rts per billion)} Scil by M8020

Data Approved for Release:

\SRQ L CE&M\‘— Ql( Cyp

obert D. Downing
Lab Manager

i Y D kR 0 L 0 6 1 C I

HYDROLOGIC COLUMBIA

Sample Data Report

SC Certification No. 4010} .

Preliminary Report
pate 1 2/12/93
Project : Navy Base
Client : S 8 ME Inec.
pDate Collected : 2/5/93
Date Received : 2/9/93
Date Analyzed : 2/9/93
Date Reported : 2/12/93

. Bthyl 5030

Sample ID Client ID Benzene Toluene Benzene Xylenes MTBE TPH
93-0683 MWH-1 <2.5 <2.5 <2.5 <7.5 <50 <0.1
93-0684 MW-2 <2.% <2.% <2.5 <7.5% <50 <0.1
03-06B5 Miw-23 <2.,5 <2.9 <2.5 <7.5 <50 <0.,1
13-0686 MW-4 <2.5 <2.5 <2.5 <7.5 <50 <0.1
93-0687 MW-5 23300 36400 4140 18900 92900 23.4
93-0688 MHW-6 <2.5 <2.5 <2.5 <7.5 130 <0.1
93-0689 oT 863 27.1 124 47.5 180 «<0.1
93-0690 C-5&6 23000 146000 50000 183000 42300 150
93-0691 ¢-1,2,3,4 <6.0 27.9 6.78 48.7 <50 <0.1

100 ASHLAND PARK LANE / COLUMBIA, S.C. 29210 / (B023) 750-09t 3 / FAX:{B03)750-9505 / TOLL FREE: 1-800-243-0913

!
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APPENDIX Il

SLUG TEST DATA AND CALCULATIONS
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April 20, 1992

Environmental Protection Division
Charleston Naval Shipyard

Charleston Naval Base

Charleston, South Carolina 29408-6100

Attention: Mr. Sneed

Subject: Groundwater Monitoring Well Installation Request
Navy Base Exchange Service Station
Charleston Naval Base
Charleston, South Carolina
S&ME, Inc. Job #1134-92-079

Dear Mr. Sneed

. S&ME, Inc. (S&ME) formerly Westinghouse is pleased to submit the enclosed groundwater
monitoring well request to the South Carolina Department of Health and Environmental
Control (SCDHEC) for your review and approval. Please review the request and contact
us with any changes or corrections you may wish to have made at 884-0005.

Sincerely,

S&ME INC. /

Z h oémolly[

Project Hydrogé€ologist

Zohn Albrecht, P.E.

Senior Environmental Engineer

SEME, Inc. 840 Low Couniry Doulevord, Mr. Pleasant, South Carolina 29464, (803) 864-0005, Fax (803) 881-6149

|
i
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April 17,

South Carolina Department of Health
and Environment Control

2600 Bull Street

Columbia, South Carolina 29201

Attention: Mr. Scott McInnis

Subject: Groundwater Monitoring Well Installation

Bu;laln—g #1346, Navy Exchange Service Station
GWPD Site ID: A-10-AA-14067
S&ME, Inc. Job #1134-92-079

Dear Mr. Mclnnis:

S&ME, Inc. (S&ME) requests permission to construct six groundwater monitoring wells at
Building #1346, Navy Exchange Service Station on the Charleston Navy Base in Charleston,
South Carolina. A site location plan is presented as Figure 1 and a site plan is provided as
Figure 2. The wells are being installed for the purposes of monitoring groundwater quality
and samples from these wells will be analyzed for various petroleum related constituents as
outlined in our work plan dated August 7, 1992 for the site. In response to this work plan
you requested in your correspondence dated January 28, 1992, that the results of the soil
vapor survey be submitted with a well request to install the groundwater monitoring wells
proposed in the previously referenced work plan. |

Our original work plan proposed to conduct the soil vapor survey by driving a 3/8" carbon
steel rod approximately 3.5 feet below grade within a specific grid location established on
50 feet centers. However, due to the dense clays of high natural organic and moisture
content making up most of the site, this method proved ineffective, resulting in erroneous
readings from the Photo Ionization Detector (PID). As a result, hand auger borings were
performed in each grid location. Soil samples were collected at two foot intervals down to
the soil/groundwater interface at a depth of six feet below grade. These samples were then
bagged and a headspace analysis performed utilizing a flame ionizing organic vapor analyzer
(OVA). Due to the high levels of natural organics encountered at the site, the OVA was

S&ME. Inc. 840 Low Country Boulevord, Mt. Pleasant, South Carolino 29464, (803) 884-0005, Fax (803) 861-6149
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fitted with a charcoal filter to aid in screening out the natural organics. The charcoal filter
would screen out the petroleum hydrocarbons (low level) and allow the OVA to read only
the methane concentrations (natural organics). The methane readings were then subtracted
from the total organic concentrations (headspace reading without charcoal filter) yielding a
representative petroleum hydrocarbon concentration.

Although the charcoal filtration technique utilized in conjunction with the OVA aided in
determining the contaminant levels for the soil samples collected, S&ME felt that some of
the natura] organics were being detected, hindering the determination of actual contaminant

layale Th 4
levels. The charcoal filtration techn

n techpigue eliminated or at least reduced the methane resulting
from the natural organics, however, hydrogen sulfide will also register on the OVA. As a
result several locations (i.e. well locations) were also sampled and subjected to analysis by
our portable gas chromatograph for benzene, toluene and xylene concentrations. The results
of the vapor survey, showing a 1000+ part per million and a zero contaminant contour are

as shown on Figure 3.

As indicated by the soils encountered during the survey, those soils situated on the northeast
half of the site (tank basins and pump island locations) consist of dense black-grey clays
containing organic debris (twigs, leaves, etc.) down to the soil/groundwater interface
encountered at an approximate depth of 6 feet below grade. Going from east to west across
the site at the approximate area of grid location A-1, the organic clays grade into less dense
red silty clays. Interference from natural organics was not encountered west of this area
indicating a separate depositional environment as compared to those soils encountered on
the opposite side of the site.

As defined by the soil vapor survey, two main areas of contamination were detected at the
site yielding OV A readings greater that 1,000 ppm. One area appears to be associated with
the UST basins and pump islands located on the eastern half of the site. Although this area
of the site is characterized by the naturally occurring organics, samples collected in the
1,000+ ppm area possessed distinct petroleum hydrocarbon (gasoline) odors.

Due to the natural organics occurring at this portion of the site, the zero contour was
established based upon OV A readings, physical observations (odor) and confirmation using
our portable gas chromatograph. Background soil samples were collected from a grassed

b
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field adjacent to the site to the east. Two samples were collected, along "B" row at 100 and
200 feet east of Building 1346. Similar OV A readings were obtained from soil samples
collected at the soil groundwater interface (i.e. location B-6 at a level of 150 ppm). Similar
levels were obtained from sample location A-5 (170 ppm). Location A-5 was resampled
and analyzed by portable GC and no BTX constituents were detected confirming the 170
ppm detected by OVA was natural organic concentrations. As a result, soil samples were
collected along the zero contaminant contour in this area of the site for GC confirmation.
The zero contour is represented by a dashed line in these areas. The soil samples subjected
to GC analysis are denoted on Figure 3 by the identifying symbol in the legend followed by
a number in parenthesis.

The second 1,000+ ppm area as identified by the soil vapor survey occurs on the opposite
side of the site relative to the UST basins and pump islands. Also within this area an
isolated pocket of free product (gasoline) was identified. The free product was identified
in sample location 1 - A2. Due to the observation being made through an open borehole,
S&ME was unable to make an accurate gauge as to the thickness of the product; however,
product thickness greater than 10 inches was observed. The product was not present in the
adjacent sample locations indicating the product is only located within 50 feet of location 1-
A2, The sample locations westward past the free product location were significantly
contaminated yielding OV A readings greater than 1,000 ppm (locations 1-B3, 1-B1, 1-A3 and
1-A4). Beyond these locations to the north and west, no contamination was detected by the
OVA headspace analysis. Similar readings were obtained from location 1- -2A and 1 - -3A,
however; significant OVA readings as well as odors were noted in sample number 1 - -4A.
As a result sample 2 - -5A was collected. No OVA readings or odors were noted within this
sample.

To ensure proper well placement defining the horizontal limits of the contaminant plume
and to confirm zero line locations at the northeast area of the site, S&ME collected soil
samples for analysis by our portable GC. A total of six samples were collected. The sample
locations are shown on Figure 3 and, as indicated earlier, are denoted by the symbol
identified in the legend followed by a number in parentheses. Sample number (1) was

Fahild tanl

tad
ring well associated with the new tank

coliecied adjacent to an existing groundwater monito

basin recently constructed at the site. A minor level of benzene was detected in this sample
at a level of 1.6 ppb. As a result, S&ME plans to incorporate the existing well into the
assessment at the site. Sample number (2) was collected from proposed well location (CNS-



1346-1) to define the limits of contamination in this area. Only 5 ppb Toluene was detected
in the sample. Sample number (3) was collected adjacent vapor survey location A-5 for
comparison of OVA to GC results as explained earlier. Sample (4) was collected from
proposed well location CNS-1346-2 and for confirmation of the zero contamination contour.
Sample number (5) was collected from proposed well location CNS-1346-3. Sample number
(6) was collected from proposed well location CNS-1346-4. Table 1 lists the recorded OVA
readings resulting from the soil vapor survey and the print out for the GC analyses

performed are attached.

In addition to the four shallow well locations (CNS-13

the horizontal extent of contamination at the site. two addit
ALABLIRARENS =] L 3 Nt ‘l‘v ‘ W AN

BAIWs EEUS wFL s

-4) previously discussed to confirm
itiona! wells will be installed at the
site. Well number CNS-1346-5 will be a 4-inch shallow well installed within the free product
located by the soil vapor survey. This well will serve as a recovery port for the free product
which should be initiated immediately after installation. This well will also serve for future
worst case well analysis. Well number CNS-1346-6 will be a double cased telescoping well

installed adjacent to well number CNS-1346-5 to monitor for the presence of contamination

[ =11

nnnnnnnnnnnn RN o [ P ~ -~ = g - ~1_ =
in the deeper portions of the aquifer. Mecasurements will also be taken f

a
that the vertical gradient for the site can be determined.
The shallow wells at the Building #1346 site will be installed as follows:

The shallow wells will be constructed by augering a 6-inch diameter hollow stem auger into
the subsurface to a depth of approximately 5-feet below the seasonal high groundwater table.
The boreholes will be converted to monitoring wells by the installation of a 2-inch diameter,
Schedule 40 PVC casings and screens. The screen length in each well will be 10-feet and
will have factory number 10 slot size (0.010 inches). A clean coarse washed filter sand (FX-
50) will be installed by tremie to a depth of approximately 1.5-feet above the top of the
screens. A bentonite pellet seal, one foot thick, will be installed above the filter sand. The
remaining annulus of the wells will then be filled with a neat cement grout. The tops of the
wells will be finished below grade in a protective vault set in a 2-foot square by 6-inch thick
concrete pad and will be equipped with locking caps. Figure 4 presents a typical well
construction diagram for the shallow wells.

The 4-inch diameter well will be installed in similar fashion; however due to the size of the
4-inch PVC casing and screen, a 10.25 diameter hollow stem auger will be utilized for the
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installation. Also, the overall depth of the well will be adjusted so the screen is properly
placed allowing the free product to be bracketed within the screened portion of the well.

To minimize the potential for the introduction of petroleum related contaminants from the
upper portion of the shallow aquifer. The deep well will be installed in a telescoping
manner. Initially a 10-inch diameter auger hole will be advanced to approximately 25 feet
below land surface. The auger hole will be grouted up completely and the auger removed.
A 6-inch diameter PVC casing will then be set in the grout to the approximate depth of the
top of the screen. At least twenty-four hours later, the 6-inch casing will be bored with a

5 and 7/8-inch drag bit by mud rotary to approximately 32-feet below the land surface
{Depth to Marl). The well will be set by placing 2-feet of sand pack at the bottom of the
well and then lowering 5-feet of #10 slotted (0.010 inches) PVC well screen and 25-feet of
PVC riser. The screen and riser will then have FX-50 sand tremied in around it from 30 to
approximately 23-feet below land surface. A bentonite seal will then be placed above the
sand to one foot below the surface. The remaining annulus of the well will be filled with

neat cement with a water tight manhole cover. A construction diagram of a deep well is

will be steam cleaned and scrubbed with a chemically neutral surfactant and rinsed with
deionizing water.

The drill cuttings resulting from the well installation, will be drummed and remain on site
until analytical results are returned and disposal can be coordinated. As the wells are
developed, the development water will be treated using our portable carbon adsorption
system for treating contaminated wastewater. The system is manufactured by Continental
Environmental Systems and is capable of treating contaminated wastewater to below
detectable limits. After treatment the wastewater wiil be administered to the parking lot of
the study site and allowed to volatilize. The development water resulting from well #CNS-
1346-5 (free product location) will be placed into a 55 gallon drum and remain on site until

being collected by an approved recycling organization.

After development, the wells will be sampled and analyzed for petroleum related
constituents as outlined in our hydrogeologic assessment work plan for the site dated August
7, 1991. The well elevations and locations will be surveyed and plotted on the site plan for
the site. This information will then be presented in our final report.
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S&ME appreciates your consideration and cooperation while working with you on this
project and looks forward to your response. Should you have any questions, please contact
Hugh Connolly at 884-0005.

Sincerely,

S&ME, INC.

Zéé %nolly

Project Hydrogeologist

_ A
cgj;Ev:Jb/recht, P.E.

Senior Environmental Engineer



TABLE 1

SOIL VAPOR SURVEY
BUILDING 1346, CHARLESTON NAVAL BASE

ORGANIC VAPOR CONCENTRATIONS

CHARLESTON, SOUTH CAROLINA

LOCATION LOCATION
DEPTH (FT) |OVA READING (PPM) |REMARKS DEFPTH (FT)|OVA READING (PPM) | REMARKS
A-1 A-2
0-2 120 STRONG 0-2 2.8 ODOR
ODOR
2-4 440 STRONG 2-4 105 ODOR
ODOR
4-6 1000 + STRONG 4-6 460 ODOR
ODOR
A-3 A-5
0-2 20 NO ODOR 0-2 0 NO
ODOR
2-4 19 NO ODOR 2-4 10 NO
ODOR
4-6 5.2 NO ODOR 4-6 170 NO
ODOR
1-A1 (25’ location) 1-A2
0-2 1000 + STRONG 0-2 1000 + STRONG
ODOR ODOR
2-4 1000 + STRONG 2-4 1000 + STRONG
ODOR ODOR
4-6 1000 + STRONG 4-6 1000 + STRONG
ODOR ODOR
‘ * FREE PRODUCT ENCOUNTERED
1-A3 1-A4
0-2 1000 + STRONG 0-2 6 NO
CDCR ODOR
2-4 1000 + STRONG 2-4 14 NO
ODOR ODOR
4-6 1000 + STRONG 4-6 1000 + STRONG
QODOR ODOR




TABLE 1 (CONTD)

ORGANIC VAPOR CONCENTRATIONS
SOIL VAPOR SURVEY
BUILDING 1346, CHARLESTON NAVAL BASE
CHARLESTON, SOUTH CAROLINA

LOCATION LOCATION
DEPTH (FT)|OVA READING (PPM) |REMARKS | DEPTH (FT)|OVA READING (PPM) |REMARKS
1-A5 B-1
0-2 0] NO ODCR 0-2 28 ODOR
2-4 O NO ODOR 2-4 330 ODOR
4-6 0] NO ODOR 4-6 380 STRONG
ODOR
B-2 B-3
0-2 3.2 ODOR 0-2 2.8 ODOR
2-4 50 ODOR 2-4 22 ODOR
4-6 1000 + STRONG 4-6 1000 + STRONG
ODOR ODOR
B-4 (25’ location) B-6
0-2 1000 + STRONG 0-2 2 NO
ODOR ODOR
2-4 1000 + STRONG 2=-4 20 NO
ODOR ODOR
4-6 1000 + STRONG 4-6 150 NO
ODOR ODOR
1-B4 1-B5
0-2 10 NC ODOR 0-2 3 NO
ODOR
2=-4 100 ODOR 2=-4 8 NO
ODOR
4-6 1000 ODOR 4-6 9 NO
ODOR




TABLE 1 (CONTD)

ORGANIC VAPOR CONCENTRATIONS

SOIL VAPOR SURVEY

BUILDING 1346, CHARLESTON NAVAL BASE
CHARLESTON, SOUTH CAROLINA

LOCATION LOCATION
DEPTH (FT) [OVA READING (PPM) |REMARKS | DEPTH (FT)|OVA READING (PPM) |REMARKS
c-1 Cc-2
0-2 400 STRONG 0-2 10 NO
ODOR ODOR
2-4 1000 + STRONG 2=4 26 ODOR
ODOR
4-6 1000 + STRONG 4-6 70 ODOR
ODOR
c~-3 C-4 (25’ location)
0-2 75 ODOR 0-2 1000 + STRONG
ODOR
2-4 95 ODOR 2-4 1000 + STRONG
ODOR
4-6 1000 + STRONG 4-6 1000 + STRONG
ODOR CDOR
C-5 1-C2
0-2 40 NO ODOR 0-2 0 NO
ODOR
2=-4 73 NO ODOR 2-4 0 NO
ODOR
4-6 150 NO ODOR 4-6 0 NO
ODOR
1-C3 1-C4
0-2 0 NO ODOR 0-2 0 NO
CDOR
2-4 0 NO ODOR 2-4 0 NO
ODOR
4-6 0 NO ODOR 4-6 0 NO

ODOR




TABLE 1 (CONTD)

SOIL VAPOR SURVEY
BUILDING 1346, CHARLESTON NAVAL BASE

ORGANIC YAPOR CONCENTRATIONS

CHARLESTON, SOUTH CAROLINA

LOCATION LOCATION
DEPTH (FT) |OVA READING (PPM) |REMARKS | DEPTH (FT) |OVA READING (PPM) | REMARKS
D-1 D-5
0-2 15 NO ODOR 0-2 3 NO
ODOR
2-4 7 NO ODOR 2-4 9.8 NO
ODOR
4-6 9 NO ODOR 4-6 200 NO
ODOR
1-1A 1-2A
0-2 21.9 NO ODOR 0-2 0.8 NO
ODOR
2-4 49.6 ODOR 2-4 1.2 NO
ODOR
4-6 652 STRONG 4-6 3.6 NO
ODOR ODOR
1-3A 1 - -2A
0-2 0.8 NO ODOR 0-2 0 NO
ODOR
2-4 1.0 NO ODOR 0-2 0 NO
ODOR
4-6 3.8 NO ODOR 4-6 0 NO
ODOR
1 - -3a 1 - -4A
0~-2 0 NO ODOR 0-2 0 NO
ODOR
2-4 0 NO ODOR 2-4 0 NO
ODOR
4-6 0 NO ODOR 4-6 540 STRONG
ODOR
1 - -5A 2 - -5A
0-2 0 NO ODOR 0-2 0 NO
ODOR
2-4 0 NO ODOR 2-4 0 NO
ODOR
4-6 0 NO ODOR 4-6 0 NO

ODCR
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"FINAL"
BUMMARY OF INITIAL ABATEMENT ACTIONS,
INITIAL SITE CHARACTERIZATION,
S0IL/GROUNDWATER ASSESSMENT WORK PLAN

BUILDING #1346
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CHARLESTON NAVAL BASE
CHARLESTON, SOUTH CAROLINA

August 7, 1991
Prepared for:

Environmental Protection Division
Charleston Naval Shipyard
Charleston Naval Base
Charleston, South Carolina

Prepared by:
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and Geotechnical Services, Inc.
840 Low Country Boulevard

nt, South Carolina 29464

o
dilp o el Rl Rerd E e d A




actinohouse Environmental 840 Low Country Boulevard
TRl . N P.0. Box 1551
and Geotechnical Services, Inc. ML Pleasant. South Carolina 29464
{803) 884-0005
Fax (B03) 881-6149

August 7, 1991

Environmental Protection Division
Charleston Naval Shipyard

Charleston Naval Base

Charleston, South Carolina 2%408-6100

Attention: Mr. J.W. Sneed

Subject: 1Initial Abatement Action, Initial Site Characterization
Soil/Groundwater Assessment Work Plan (Final Report)
Building #1346
Navy Exchange Service Station
Charleston Naval Base
Charleston, South Carolina
Westinghouse Environmental and Geotechnical Services, Inc.
Job #CSWA079

Dear Mr. Sneed:

Westinghouse Environmental and Geotechnical Services, Inc.
(Westinghouse) is pleased to submit the final submittal of the Work
Plan for the subject site.

Comments by your Mr. Xarl Ray and Mr. L. Guthrie were recieved on
August 5, 1991 and incorporated into the report. Enclosed are four
copies of the report for your use. We have provided two bound

copies for South Carolina Department of Health and Environmental
Control (SCDHEC) review and two unbound copies for your use, as
directed by Mr. Guthrie. If additional copies are needed please
let us know.

A Westinghouse Electric Corporation subsidiary.



If you have any questions, please contact Hugh Connolly or John
Albrecht at 884-0005.

Sincerely,

WESTINGHOUSE ENVIRONMENTAL
AND GEOTECHNICAL SERVICES, INC.

Project Hydrogeologist
Fa) -
%ﬂn 422%&%
John Albrecht, P.E.
Senior Environmental Engineer

-




Westinahou e Environmental 840 Low Country Boulevard
viestinghouse Environ! ! P.0. Box 1551
and G techmcal ervices, Inc. Mt. Pleasant, South Carolina 29464
(803) 884-0005
Fax (B03) 881-6149

August 8, 1991

The LPA Group of North Carolina
P.O. Box 17736
Raleigh, North Carolina 27619

Attention: Mr. Gary Green

Subject: 1Initial Abatement Action, Initial Site Characterization
Soil/Groundwater Assessment Work Plan (Final Report)
Building #1346
Navy Exchange Service Station
Charleston Naval Base
Charleston, South Carolina
Westinghouse Environmental and Geotechnical Services, Inc.
Job #CSWA079

Dear Mr. Green:

Westinghouse Environmental and Geotechnical Services, 1Inc.
(Westinghouse) is pleased to provide a copy of the Final Report of
the subject site for your information.

If you have any dquestions, please call Hugh Connolly or John
Albrecht at (803) 884~0005.

Sincerely,

WESTINGHOUSE ENVIRONMENTAL

AND GEO /?HNii%f SERVICES, INC.

vhw
Hug nnoil
Pro edi Hydrogeologist

“John Albrecht, P.E.
Senior Environmental Engineer

HC/JA/ss)

A Westinghcuse Electric Corperation subsidiary.
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1.0 INTRODUCTION

The subject site is a retail gasoline service station denoted as
Building #1346 on the Charleston Naval Base in Charleston, South
Carolina. A location plan for the site is presented as Figure 1.

The Exchange Service Station presently has eleven Underground
Storage Tanks (USTs) buried on-site. The first UST's to be
installed consisted of four 4,000 gallon steel USTs situated within
the same tank basin, and one remotely located 10,000 gallon steel
UST. These tanks were reported in a 1987, Harding Lawson
Associates report as being installed at least 20 years ago. The
tanks are listed as tanks 1346-D, E, F, G and H. All of the tanks
were reported as storing gasoline, were constructed of steel and
had steel piping. The tanks were abandoned ranging from 6 - 15
years ago.

With the abandonment of the five tanks, the site was retrofitted
with three 10,000 gallon steel tanks numbered #1346-A, B and C.
The tanks have steel piping and are used for storage of gasoline.
Tank #1346-A was reportedly installed 11-15 years and tanks #1346-
B and C were installed 6-10 years prior to the Harding Lawson
Report. Two USTs, presumably tanks #1346-B and C, are situated
within the same tank basin. The third UST is remotely located in
an isolated tank basin to the north near the two northern most
dispensing islands. All UST locations at the site are as shown on
Figure 2.

The tanks #1346-A, B and C were taken out of operation in February
1991, following a failed tank tightness test. The results of the
test and initial abatement measures are summarized later in this
report.

The site presently has three new 10,000 gallon fiberglass tanks
with single walled fiberglass piping. Two of the tanks have
pressurized piping systems, while one of the tanks is a suction
system. All of the tanks were installed this year and are now in
operation.
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As a result of the failed tank tightness test, Westinghouse was
contracted to perform a Site Closure Assessment dated March 21,
1991, to measure for the presence of a release where contamination
was most likely to be present. Analytical results for soil samples
collected within the UST basins, along product piping, and at the
pump island indicated the presence of petroleum hydrocarbon related
contamination at varying levels confirming that a release had
occurred.

During the site closure assessment, additional socil samples were
collected from proposed UST and pipeline locations at the site
where additional USTs were to be installed. This was done in an
attempt to determine if and to what degree, contamination may be
encountered upon so0il excavation resulting from new UST
installations. Low level contamination was detected in the soil
samples collected from the proposed UST and pipeline locations and
as a result the excavated soil and groundwater resulting from the
dewatering operations was required to be abated according to the
SCDHEC regulations, standards and guidelines. Shortly after the
site closure assessment was submitted to the SCDHEC, the new USTs
and piping at the site were installed and pumping operations were
resumed.

The SCDHEC responded to Westinghouse's Site Closure Assessment in
their correspondence dated May 8, 1991, requesting that a summary
of the initial abatement actions, an initial site characterization,
method of free product recovery, and an assessment plan addressing
the potential for groundwater impact be submitted.

In late June 1991, Westinghouse was retained to prepare a written
report satisfying the requirements set forth in the above
referenced SCDHEC correspondence. The following report has been
prepared to satisfy these requirements.




1.1 sSummary of Initial Abatement Measures

To satisfy the South Carolina State UST Regulation R.61-91, Part
280, Subpart D, requirements for leak detection, the operational
10,000 gallon USTs (#1346-A, B and C) at the site were tested for
tightness on February 3, 1991. Preliminary data for the USTs
collected during the testing in the field indicated that all three
of the USTs were leaking. The official report was finalized on
February 8, 1991. Copies of the tank tightness testing results are
provided as Appendix I. On February 15, 1991, verbal notification
of the test failures was made to the local SCDHEC office, Trident
District (EQC).

Verbal permission was obtained from the Trident District EQC to
operate the facility through the weekend to minimize the amount of
product that would need to be pumped out of the USTs on the
following Monday. on Monday, February 18, 1991, the remaining
product within the USTs was pumped out, and the USTs were taken out
of service. The site was then scheduled for installation of new
USTs and piping.

In early March 1991, to satisfy the requirements set forth in the
South Carolina State UST Control Regulation R.61-92, Part 280,
Subpart "F", Section 280.62, Westinghouse was contracted to perform
a site closure assessment at the gasoline service station site.
Scoil samples were collected within the UST basins, along product
pipelines and at the pump islands. Significant levels of petroleum
hydrocarbon contamination were found in many of the soil samples
collected with varying degrees of contamination detected in all
soil samples collected at the site. However, no free product was
noted with the soil borings performed. Westinghouse's closure
assessment report concluded that a significant release had occurred
from the USTs at the site, impacting the soils associated with the
UST basins, product pipelines and dispenser island. Also, based
upon the depths at which some of the samples were obtained
(soil/groundwater interface), it was reported that the groundwater
beneath the site had likely been impacted. A copy of the closure
assessment report is provided as Appendix II.




The service station site is covered with concrete pads and asphalt.
Upon site inspection no signs of contamination were noted on the
surface or with associated drainage ditches.




2.0 INITIAL BITE CHARACTERIZATION

The following initial site characterization section of this report
has been prepared to satisfy the requirements set forth in the
South Carclina State UST Regulation R.61-92, Part 280, Subpart "F",
Section 280.63. Also, justification for not implementing free
product removal at this time will be presented within this section.

2.1 Introduction

Based upon results of the annual tank tightness tests performed
upon the three 10,000 gallon gasoline USTs located at the
Charleston Navy Base, the USTs were taken out of service and a site
closure assessment was performed. Analytical results for soil
samples collected in conjunction with the closure assessments
indicated that a significant release had occurred from the USTs,
impacting the soils. At that time, it was also suspected that
groundwater had been impacted due to the depth of the soil
contamination.

No free floating petroleum product was encountered during the
closure assessment. However, during the installation of three new
10,000 gallon gasoline USTs at the site, on or about May 29, 1991,
free product was encountered. Free product removal is discussed
later in the report (see Section 2.3).

2.2 Nature of the Release

The USTs at the site contained various grades of unleaded gascline,
reguiar unieaded, unieaded plus and super unleaded. Daily stick
readings were performed upon the UST with monthly reconciliation
for the purposes of accountability and release detection.
Utilizing the USEPA inventory c¢ontrol requirements, inventory
control was at an allowable variance of one percent plus or minus
130 gallons. The inventory performed on a monthly basis at
Building #1346 was within the one percent margin. As a result, it
is not possible to determine the amount of product released to the
environment through accountability records.




2.3 Free Product Removal

The site closure assessment performed at the site did not detect
any free product in the hand auger borings performed at the site.
However, free product was encountered upon installation of the
product delivery lines on or about May 29, 1991 in the pipeline
trenches between the outermost islands along the northern border
of the site. The free product was pumped from the excavation into
55 gallon drums. Approximately 385 gallons of product/water was
pumped from the excavation. The liquid was treated as a hazardous
waste and properly disposed of by the Navy.

South Carclina State UST regulation R.61-92, Part 280, Subpart "F",
Section 280.64(a) states that free product removal should be
conducted utilizing techniques appropriate to the hydrogeologic
conditions at the site, etc. Presently, the location of any free
product and the existing hydrogeologic conditions at the site are
unknown. Therefore, Westinghouse believes that the data expected
to result from the following work plan (Section 3.0) should be
evaluated prior to making any additional efforts to locate and
recover free product. Any free product encountered during the
soil/groundwater assessment will be identified and a suitable
method of recovery may be recommended in our final report.

2.4 Existing Bite Conditions

As previously discussed, Building #1346 is a gasoline service
station located on the Charleston Naval Base. The following
information was researched to aid in determining the potential
threat the site possess to human health.

2.4.1 Land Use

The Charleston Naval Base is located in the industrialized neck
area of Charleston, South Carclina and consists of approximately
1400 acres of developed land. The base has been an active military
installation since 1901. The base provides employment for both
military and civilian personnel. The northern portion of the base
consists of military housing and recreational facilities, various
building structures and a series of piers and drydocks for berthing

8




military vessels. The Charleston Naval Shipyard comprises much of
the northern portion of the Naval Base, just south of the housing
and recreational area. The southern portion of the installation,
in the area in which the study site is located, consists of base
operations, maintenance and production dedicated to routine
operations of the Charleston Naval Station, and other tenant
commands. A few community recreational facilities are also located
in this area as well as a bachelor housing section located on the
southern tip of the installation.

The base is bounded on the east by the Cooper River. 1In this area
are located a series of piers utilized for the berthing of military
surface craft. The base is bounded on the west by light to heavy
industrial, commercial and residentially zoned areas,
characteristic of the neck area of Charleston, South Carolina.

2.4.2 Site Utilities

Site utility plans for Building #1346 were provided by the
Engineering Section of the Charleston Naval Base. The utilities
are shown on the utility location plan (Figures 3A and 3B).
Utilities on-site consist of water, sewer, electrical, natural gas
and storm drain lines.

2.4.3 Quality of Shallow Groundwater

Charleston Naval Base purchases potable water from the City of
Charleston Commissioners of Public Works. Groundwater is not used
on the base as a source of drinking water. The waters of the
surficial aquifer in the area of the Charleston Naval Base are
classified as class "GBY as are all groundwaters in the State of
South Carolina. The classification "“GB" represents available
sources of drinking water. Contaminant levels for respective
constituents are as set forth in the State of South Carolina/EPA
Primary Drinking Water Regulations,
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Although the waters of the surficial aquifer in the area are
classified as a drinking water source, these waters are generally
not used for this purpose. Due to the highly industrialized nature
of the neck area of Charleston, South cCarolina, the surficial
agquifer is dgenerally affected by various environmental impacts
resulting from such things as former creosote manufacturing plants,
petroleum refineries and bulk petroleum storage tanks.

2.4.4 Use and Iocation of Wells Potentially Affected by Release

Contact was made with the South Carclina Water Resource Commission
(SCWRC) to determine the location of any groundwater supply wells
within a one-mile radius. Three wells were reported to be within
a one-mile radius; however, it was determined upon inspection of
the data that two of the wells were recorded in error and that only
one well listed was actually within a one-mile radius of the
affected area. The SCWRC well number 18CC-g0l1l, or Charleston
County well number CHN-0476, owned by the Charleston Naval
Shipyard, is used for industrial purposes. However, the SCWRC
report form listing data and nomenclature on this well indicates
that the well has been capped and is no longer in use. The report
form is included as Appendix III.

Interviews with Charleston Naval Base personnel indicated that
there is another well located nearby that is still in operation.
This well is located approximately 900 feet east of the site and
supplies water to a compressor house for cooling tower operations
and is not used as a source of potable water. Both the location
of the well listed by the SCWRC and the well identified by the
Charleston Naval Base personnel are shown on Figure 4.

2.5 Geology

Geologically, Building #1346 is located within the confines of the
Lower Coastal Plain Physiographic Province. Generally, the Coastal
Plain Province is characterized by a successively overlapping wedge
of sediments which forme a thin layer near the fall line and

thickens to about 3000 feet in Southern Charleston County.
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Sediments encountered while performing handauger borings on site
include black to grey green silty clays that are lagoonal sediments
characteristic of back barrier island sequences. Soft grey green
clays are generally encountered down to the Cocper Formation.

The Cooper Formation (Eocene Age), specifically the Cooper Marl,
at the site lies approximately 25 feet below land surface.
Although it has some water bearing capacity, the Cooper Formation
is regarded as a confining unit for the overlying shallow aquifer
systems and as an aquitard protecting the underlying primary water
bearing units.

2.6 Summary/Conclusions

Based upon the results of the tank tightness testing performed upon
the most recently operational USTs, coupled with the analytical
results for soil samples collected during the site closure
assessnent, Westinghouse concludes that a release has occurred at
the site. Also based upon the depth at which some of the
contaminated soil samples were <collected (soil/groundwater
interface), it is 1likely that groundwater, as well as the
subsurface soils have been impacted at Building #1346.

Daily inventory and monthly reconciliations performed at the site
while the subject USTs were in operation, were within the one
percent plus 130 gallons, the EPA requirements, and as a result no
product loss was shown. Westinghouse feels that to assume that one
percent of the product sold monthly at the site was lost would be
too large a number to attribute to the amount of product released,
and 1s not realistic. Therefore, the amount of product released
is still unknown at this time. The type of product lost is most
likely a combination of the three grades of automotive gasoline
distributed at the site, since all three tanks failed the tank
testing.

The existing site use 1is primarily industrial, which is
characteristic of the neck area of Charleston, South Carolina.
Although surficial acquifer in the neck area has generally been
adversely impacted by such industrial operations, the groundwater
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is classified as GB by the state of South Carolina and is to be
treated as a source of Drinking Water. As such, the South carolina
State Drinking Water Standards apply. However, the Charleston
Naval Base is on city-supplied water and the groundwater well in
the vicinity of Building #1346 is used for industrial purposes
only. Research of available data and interviews with base
personnel indicate the surficial aquifer is not a source for
potable water in the immediate vicinity of the site.

The clayey and impermeable nature of the soils at the site should
aid in site rehabilitation by retarding the spread and migration
of the contaminants and limit the affected area that may require
remediation. The relatively shallow depth at which the Cooper Marl
is encountered at the site should limit the vertical extent of the
contamination and serve to protect the deeper underlying aquifers
that are used as a source for drinking water in other areas of
Charleston. '

The USTs are scheduled for removal, pending availability of funds
and contract award. The Navy anticipates a contract will be
awarded this calendar year with tank removal following thereafter.

Westinghouse recommends the following work plan be performed
defining the vertical and horizontal extent of soil and possible
groundwater contamination., The following sections of this report
describe a work plan to address the detected contamination at the
subject site.
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3.0 BOIL/GROUNDWATER ASSESSMENT WORK PLAN

The following work plan has been prepared to satisfy the
requirements set forth in the South Carolina State UST Regulation
R.61-91, Subpart F, Section 280.65 as outlined in the SCDHEC
correspondence dated May 8, 1991.

3.1 Introductiocn

Building #1346, gasoline service station, Charleston Naval Base,
is located in Charleston, South Carolina. As a method of release
detection, daily inventory with monthly reconciliation coupled with
annual tank tightness testing was conducted at this site. Tank
tightness testing for the three unleaded gasoline USTs recently
operated at the site indicted that all three of the USTs were
leaking. Westinghouse performed a UST closure assessment at the
site. Analytical results for soll samples collected at the site
indicted that a significant release had occurred and that it is
likely that the groundwater at the site has been impacted.

3.2 Bcope of Work

In response to the UST closure assessment for the Building #1346
performed by Westinghouse, the SCDHEC in their letter dated May 8,
1991, has requested that a work plan be submitted to define the
extent and severity of the detected contamination. This work plan
will involve the performance of a soil vapor survey, installation
of groundwater monitoring wells, groundwater sampling and
laboratory analysis and characterization of the surficial aquifer.

3.2.1 Scil Vapor Survey

To aid in defining the horizontal extent of the scil contamination
and dissolved product plume, Westinghouse proposes to conduct a
soil vapor survey at the site. A 50 foot grid pattern will be
established at the site to serve as the respective vapor probe
locations. At each location a carbon steel rod will be driven to
a depth of 3.5 feet below grade. The rod will then be removed, a
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length of steel tubing fitted to a Microtip Photoionization
Detector (PID) will be administered to the driven hole, and organic
vapor concentrations will be measured and recorded. This procedure
will be repeated at each location until all measurements have been
obtained. As the margins of the soil/groundwater contamination are
located, the grid spacing will be decreased such that the exact
location of the plume is determined. Prior to and in between each
vapor probe location the critical equipment will be decontaminated
with a chemically neutral surfactant and rinsed a minimum of three
times with deionized water.

For confirmation of the data obtained from the vapor survey,
handauger borings will be performed at key locations at the site.
Soil samples will be collected down to the soil/groundwater
interface at 2 foot intervals and placed in glass (16 oz.) mason
jars with aluminum foil caps for headspace analysis utilizing the
PID. The jars will be half-filled with soil and will be allowed
to equilibrate for a minimum of five minutes at ambient air
temperature. Boring logs will be produced describing the soils
encountered and their respective contaminant concentrations. The
open boreholes will be gauged for the presence of free product.
The soil sample from each borehole that yields the highest level
of contamination will be returned to our office for analysis by our
portable gas chromatograph and be analyzed for benzene, toluene and
xXylene concentrations. It is estimated that approximately 8
handauger borings will be performed.

Once all the data has been collected from the wvapor survey, the
information will be plotted on a scaled site plan and a soil vapor
isoconcentration map will be produced delineating the limits of
the contaminated soii, the suspect contaminant plume and the
approximate location of any free product plume encountered.

The isoconcentration map will be utilized for groundwater

monitoring well placement when requesting permission to install the
wells from the SCDHEC and will be included in our final report.
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3.2.2 Groundwater Monitoring Well Installation

Westinghouse anticipates that & shallow (15 feet) groundwater
monitoring wells and one deep groundwater monitoring well (25 feet)
will be required to confirm the horizontal and vertical extent of
the suspect groundwater contamination. The wells will be
constructed as follows:

3.2.2.1 Shallow Groundwater Monitoring Wells

Five shallow groundwater monitoring wells will be installed at the
study site based upon results of the soil vapor survey. These well
locations will be strategically placed surrounding and within the
contaminant plume and will be denoted as CNS-1346-1 through CNS-
1346-5. The shallow wells will be constructed by augering a 6-
inch diameter hollow stem auger into the subsurface to a depth of
approximately 8-feet below the existing groundwater table. The
boreholes will be converted to monitoring wells by the installation
of a 2-inch diameter, Schedule 40 PVC casings and screens, The
screen length in each well will be 10-feet and will have factory
number 10 slot size (0.010 inches). A clean coarse washed filter
sand (FX-50 or equivalent) will be installed by tremie to a depth
of approximately 1.5-feet above the top of the screens. A
bentonite pellet seal, one foot thick, will be installed above the
filter sand. The remaining annulus of the wells will then be
filled with a neat cement grout. The tops of the wells will be
finished below grade in a protective bolt down manway, and will be
equipped with 1locking caps. Figure 5 presents a typical well
construction diagram for the shallow wells.

3.2.2.2 Deep Groundwater Monitoring Well

To minimize the potential for the introduction of petroleum related
contaminants from the upper portion of the shallow aquifer to the
deeper portion of the aquifer during drilling operations, a double
cased telescoped well will be installed to assess the potential
migration of the contaminants from the shallow to the deep portion
of the aquifer. The deep monitoring well will be installed by
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first drilling a 10-inch diameter boring to a depth of
approximately 5-feet below the existing groundwater table. A 6-
inch diameter Schedule 40 PVC outer casing will be installed
through the hollow stem of 10-inch auger and the annular space
between the casing and the auger will be grouted to the surface by
tremie with a neat cement. The auger will then be withdrawn and
the grout within the boring will be allowed to become competent for
a minimum of 24 hours. The deep well will then be advanced to a
depth of approximately 15-feet below the 6-inch casing by drilling
through the center of the 6-inch casing using a 5.75-inch diameter
hellow stem auger. To convert the deep boring to a permanent
monitoring well, a 2-inch diameter, S5~-foot long of Schedule 40 PVC
well screen (0.010-inch slot) will be set at the base of the
borehole (approximately 35-feet). The 5-foot well screen will be
connected to a 2-inch diameter Schedule 40 PVC riser pipe. An
appropriately graded filter sand (FX-50 or equivalent) will be
tremied around the annulus of the well opposite the well screen to
one foot above the well screen. A bentonite layer (pellet form)
2-foot thick will be tremied around the annular space of the well
above the filter sand. The remaining annular space of the well
will be grouted by tremie to land surface using a neat cement
grout. The well will be finished below grade in a protective vault
and will also be equipped with a locking cap.

Upon completion of groundwater monitoring well installation, the
tops of the well casings will be surveyed and drawn on a scaled
site plan. The borehole cuttings will be drummed and remain on
site until receipt of 1laboratory analysis. Disposal of the
cuttings will be determined based on analytical results.

3.2.3 Sampling/laboratory Analysis

Upon completion of groundwater monitoring well installation, the
wells will be allowed to stand a minimum of 24 hours prior to
development to allow the grout to become competent. The wells will
then be developed by removing a minimum of 10 well volumes from
each well to ensure seating of the filter pack. The development
water will be drummed on-site until a transport arrives to pump out
the drums and deliver the waste to an approved recycling facility.
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Prior to development, the wells will be gauged for water and/or
product level measurements. Those wells determined to centain free
product will not be sampled. The water/product levels will be
recorded and applied to the scaled site plan to produce a
groundwater potentiometric surface map depicting the water level

elevations for the surficial aquifer across the study site.

Upon completion of well development, the wells will be sampled and
analyzed for purgeable aromatics by EPA method 602, Methyl Tert
Butyl Ether (MTBE), Total Petroleum Hydrocarbons (TPH) by Gas
Chromatography (GC) and Total Lead constituents. In the event that
free product is encountered at the site, the well with the thickest
amount of free product will be considered the worst case well. If
free product is not encountered, then, based upon the results of
the initial round of sampling, the well found to contain the
highest concentrations will be considered the worst case well. The
worst case well will be sampled and analyzed for the following
analysis:

- EPA Method 601

- EPA Method 602

- Total and dissolved Lead

- Biochemical Oxygen Demand (BODg)
- tert Butyl Methyl Ether (MTBE)

The results from the worst case well analysis will provide vital
information required to conceptually design a long term remedial
action and treatment system for the site.

All groundwater samples will be collected utilizing disposable
bailers brought to the site in factory sealed containers, placed
into specially prepared sample containers, labelled and immediately
refrigerated. Upon completion of sample collection, the samples
will be shipped by overnight courier to Westinghouse's in-house
laboratory in Charlotte, North Carolina for analysis. The standard
ten working day turn around will be redgquested for 1laboratory
analysis.
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3.2.4 Surficial Aquifer Characterization

Westinghouse proposes to determine the surficial aquifer
characteristics by performing field hydraulic conductivity tests
(slug tests, Bouwer and Rice 1976) on three to five wells installed

at the study site. The field test procedure involves the rapid
removal of a slug of water from the well column and measurement of
the resulting rise in head over time. To ensure accurate data, a
Hermit 1000C Data Logger and a stainless steel Insitu, Inc. brand
pressure transducer with deconable chemical resistant teflon
cabling will be fitted to the wells to monitor the rate of recovery
after the slug has been removed. Once the hydraulic conductivity
for the site has been determined, the rate of lateral groundwater
flow will be calculated using Darcy's equation (Freeze and Cherry
1979).

3.3 REPORT PREPARATION

Upon completion of all the proposed field work, return of
laboratory results and interpretation of the data, Westinghouse
will prepare the Remedial Investigation Report which will detail
our investigative procedures, findings, conclusions and
recommendations. The report will include at a minimum:

o site background and conditions;

o soil vapor survey results and isoconcentration map;

o location and installation procedures of groundwater
monitoring wells;

o] soil and groundwater sampling protocol and analytical
results;

o location of site utilities and nearby water supply wells;

o results of laboratory and field hydraulic conductivity
testing; and

o rate and direction of groundwater flow.
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3.4 IMPLEMENTATION S8CHEDULE

Barring any unforeseen adverse weather conditions, Westinghouse is
prepared to initiate site work immediately upon SCDHEC's approval
of this plan. Following the soil vapor survey, a brief report of
the results, scaled soil vapor concentration map, and
recommendations for groundwater monitoring well locations will be
submitted to the SCDHEC. An implementation schedule for our scope
of work is provided as Table 1 for your review.
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SCDHEC APPROVAL OF
HYDROGEOLOGIC
ASSESSMENT PLAN

REPORT OF THE VAPOR
SURVEY RESULTS/GW
MONITOR WELL INSTALL-
ATION REQUESY

SCDHEC REVIEW AND
APPROVAL OF GROUND-
WATER MOMITORING
WELL LOCATIONS

INSTALLATION OF

MO “ING WELLS AND
s OLLECTION/

5 TING

LABORATORY AMALYSIS
OF GROUNDWATER
SAMPLES

REPORT PREPARATION
DRAFT/NAVY REVIEW/
FINAL

0

TABLE 1
IMPLEMENTATION SCHEDULE (in weeks)
BOIL/GROUNDWATER ASSESSMENT WORK FPLAN
BUILDING #1346, NAVY EXCHANGE S8ERVICE STATION
CHARLESTON NAVAL BASE
CHARLESTON, SOUTH CAROLINA

SEPT. I
12 3 4

oct. | NOV. [
567 89 10 11 1213

DEC.
14 15 16 | 17

JAN.
18 19 20| 21

FEB. | MAR.
2 23 % 5
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TET

"Tai... & Environmental Testing, Inc.

February 6, 1991]

Mr. Jimmy JImCroy
Charleston Haval Shilp Yard
Bldg. 12A, code 415
Churleston, 5.C. 20408

Re! Tank tests for Charleaton Naval Shlip ¥ard
Charlesaton, 8.C. .

Dear Mr. LeaCroy:

Fncloped is an lnvolce and u copy of tha completad data
shmaatns for the hydroetatic testing of the underground storage
tanks tested by TET at the above referenced sita. The three

tanks were tested using the undarfill method on February 3, 1591.
The results of the testing are listed in the table balow in

gallons per hour (gph):

e _,___%,.,wh T

REBULTSB o *;/FAIL/IHCOHC uT“ 7‘?

. - 4 -
1 UNL. REG. -.755 ¢gph FATL
2 UNL. PLUS _ =.239 gph FAIL
3 UNL FUPER -.213 gpr FATIL

The establishad criteria for paseling/failing n hydrostatioc
test for tanks of this size 1a +/- .1 gph according to atate and
faderal regulintions. The testing was conducted using the Horner
method In accordance with the NFFA and EPA and accepted by

SCDHEC.

The results of the three underf£)1] tank test indicates all
three tanks falled thelr resgpective test according to the state
and federal regulations. Therefora it 1s recommesnded that tha
all three tanks tested should be taken out of service. In
additlon, 1t is recommended that a preliminary hydrocarbon
Inveatigation be undertaken to datermine the possibility of
gnsoline contamination within the subsurface environment ln the
area of tne undeprground storage tanks.

1700 Altn Vista Drive. Suite 110 « Columbla, 5.C. 29223 - {(80]) 754-3688, FAX (803} 754-7030

[0S

— i
T T e
. - A —_

. ——
B SRR T ———



All pertinent datn concerning the tests are Iincludsd on
these sheets., Il you hava any questlons upon reviewling thig,
please cnll at B03-754-3688. We appreciate the opportunlty to

Sarvs you.
Sincerely,
/44 CD @dcuwD

Sia navird
Director of oOperations and,
Frnvironmantal Sclantist

L T e e e e e Y ]
- oon SR T Yo e T R
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Tank & Environmental Testing, Inc.

CHARLESTON NAVAL BTATTION
BLDG. 1346

CHARLESTON, £.C.

TANK TESTER VFR 2,01

FUEL TYPE: UNLEADED REG.
CAPACLTY TANK 1: 9950 GALLONS
TEMPERATURE COEFPFICENT: 690 ppm/deg F
TEST CRITERIA 40.000 GPH TO +0.

v2/03/91 TEST TIMFE FROM 18:57 T0O 19131

DATA ANAIYSIS THDICATES: .

"i

GRosg VOLITME CIHANGE OF: o
VOLUME CHANGE DUR TO 'erPFRAJURI‘ OF:

A
N LIQUID VOLUME RATE OF CHANGE OF:
WITH A 90 % CONFIDENCY INVTERVAL QF:

TESTER. . .. v vt vt v v -

CUSTOMER. . . . .o v v v v h

.
hLAR &

UNDERFILL

000 GPH

GALIONS

-0.
G GALIORS

S
o

Q
u

-0.255 GPH

+/-0.003 GPH

(-N.253 TO -0,250 GFH)

&

1700 Alta Vista Drlve, Suite 110 » Columbla, 8.G. 20223 » (803) 754-3688, FAX (803) 754.7830
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Timk & Environmental Tesling, inc.

CHARLESTON HAVAL STATION
BLDG. 1346 '
CIIARLESTON, S.C.

‘TANK TESTER VER 2.01

FUBL TYPE! UNLEADED PLUS
CAPACITY TANK 2: 9002 GALLONS
TEMPERATURE COEFFICENT: 683 ppm/deg T
TEST CRITERIA 4+0.000 GPH TO

02/03/91 TEST TIME FROM 18:57 TO 19:31

DATA ANALYSIS ITHDICAIES:

A GROSS VOLUME GHANGE OF:
A VOLUMFE CUANCE DUE TO TEMPERATURE.OF:

A LIQUIN VOLUME RATE OF CHANGE OF:
VITIL A 95 % CONFIDENCE JHTERVAL OF:

UNDERFILL

10,000 GFH

-0.106 GALLONS
+0.U25 CALLOMG

~0.239 GPH
+/-0.004 GPH
(-0.235 TO -0.243 GF¥¥)

1700 Alta Vista Drive. Sulte 110 » Columbla, §.C. 29223 -« {803} 764-3688, FAX (803) 754-7838
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‘ank & Environmental Testing, Inc.

1

CHARLESTON MHAVAIL. HTATION
BLDG. 1346

CHARLESTOMN, S§.C.

TANK TEETER VER 2.01

FURL TYPE: UNLEADED SUPER UNDERFILL
CAPACITY TANK 3 10172 GALLONS

‘PEMPERATURE COEFFICENT: 673 ppm/deq F

TEST CRITERIA ©  4+D.000 GPH TO +0.000 GPH

02/03/91 TEST TIME FROH 14:30 TO 15:37 .
DATA ANALYSIS INDICATES:

A GUHBES VOLUME CHANCGE OF: R -0.127 GALLONS
A VOLUME CHANGE DUE T0O TEHPERA’I’URE._V{)F:" +0.123 GALLONS
A LIQUTD VOLUME RATE OF CHAMNGE OF: ~D.213 GPH
WITH A 95 % CONFIDENCE INTERVAL OF: +/-0.002 GPN

(-0.211 TO ~0.216 GPH)

- TESTER. v o vt v e e v e

CUSTOMER. . . . - o vt v v e

1700 Allg Vista Orive, Suite 110 » Columbta. S.C. 29223 - (B0J) 754-3888, FAX (803) 754-7836
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CLOSURE ASSESSHENT REPORT
RETAIL FPUEL DISTRIBUTION FACILITY
BUILDING #1346
CHARLESTON NAVAL BASE
CHARLESTON, SOUTH CAROLINA

Prepared for:

The LPA Group of North Carclina
38303 B Computer Drive, Suite 204
Raleigh, North Carolina 27619

Prepared by:

Westinghouse Environmental
and Geotechnical Services, Inc.
840 Low Country Boulevard
Mount Pleasant, South Carolina 2%464
(803) 884-0005




Westinghouse Environmental gng Ew 1C§5u1nlry Boulevard
. . s } 4 .
and Geolechnical Services, Inc. L. Pleasant, South Caralina 29464
{803) 884-0005
Fax (B03) 881-6149

March 21, 1591

The LPA Group of North .Carolina
3803 B Computer Drive, Suite 204
Raleigh, North Carolina 27615

Attention: Mr. Gary Green

Subject: Closure Assessment Report
: Building #1346, Charleston Naval Base
w Charleston, South Carolina
o Westinghouse Environmental and Geotechnical Services, Inc.
- Job FCSWAO079

- Dear Mr. Green:

Westinghouse Environmental and Geotechnical Services, Inc.
(Westinghouse) is pleased to submit the enclosed Closure Assessment
Report for the retail fuel distribution facility, Building #1346
located at the Charleston Naval Base in Charleston, Scuth Carolina.
. This report is provided in general accordance with our proposal
- number 340-91-024 dated February 20, 1991. The following report
describes our sampling methodology, the analytical results and our

conclusions and recommendations.

If you have any questions concerning this report or if you require
any additional information, please contact Hugh Connolly at (803)
B84-0005.

Sincerely,

WESTINGEOUSE ENVIRONMENTAL

Sei%@r Environmental Engineer

A Westinghouse Electric Corporation subsidiary.
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1.0 INTRODUCTION

The study site is identified as Building #1346 at the Charleston
Naval Base and is a retail automotive gasoline sexrvice station
(Figure 1). The site presently possesses a total of 8 gasoline
Underground Storage Tanks (USTs), 3 of which were recently

operatiocnal. In 1978, four 1,000 gallon and one 10,000 gallon
gasoline USTs were taken out of service and were abandoned in
place. This involved internal cleaning of the tanks and £illing

with sand. The site was then fitted with three new gasoline USTs
of 10,000 gallon capacity that have been operational until early
1991.

In February of 1991, the three;i@,ooo gallon gascline USTs were
tested for tightness. The results of the testing indicated that
all three USTs were leaking and as a result they were immediately
taken out of service. Presently, the site is scheduled to be
fitted with three new USTs. These USTs and associated product
piping will be located on the opposite side of the site relative
to the &existing USTs to minimize the amount of expected
contaminated material encountered upon installation. A site plan
depicting the various UST locations is presented as Figure 2.
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2.0 OBJECTIVE AND SCOPE OF WORK

Westinghouse was retained to provide so0il sampling and analysis to
assess the subsurface soils at the site that may have been impacted
due to the leaking USTs and to aid in determining if the
groundwater at the site may have been impacted.

In compliance with Section 280.72 of the South Carolina Underground
Storage Tank Control Regulations, Westinghouse conducted a site
assessment at Building #1346 of the Charleston Naval Base. This
assessment was conducted in accordance with the South Carolina
Department of Health and Environmental Contrel's (SCDHECS)
Underground Storage Tank Abandonment/Assessment Guidelines dated
December 5, 1990, requiring that soil samples be collected within
the tank basins and at 20' intervals along product piping runs.

2.1 Site Insvection/Samwling and Laboratory Analvses

On February 25, 1991, Westinghouse personnel arrived on site to
mark the sample locations and perform a visual inspection of the
site. No apparent problem areas were noted during the inspection
and the UST fill locations, dispenser islands and vent lines did
not visibly indicate the presence of a release.

Plans provided by the Charleston Naval Base wexe utilized to

approximate the 1locations of the product piping. The exact
locations were then determined by utilizing a hand held mretal
detector. > total of 20 sample locations were marked at the site.

Sample numbers 1B, 2 and 3B were intended to be lower level samples
collected from the bottom of the tank basin; however, groundwater
was encountered in these areas at a depth of 5 feet below grade and
the samples were therefore collected at this depth.

The remaining samples were collected adjacent to product 1lines
between the USTs and the retail issue points at a depth of 3 feet

below grade. Lower level samples were to be collected from the
base of the UST associated with sample numbers 152 and 16&;
however, due to the shallow depth at which groundwater was

encountered (3.5 feet below grade), the deeper samples were not
collected,




Three additional soil samples were collected from the location of
the proposed product piping and UST locations situated on the
opposite side of the site from the existing USTs. This was
performed to determine if the soils in the area of the proposed
tanks and product piping were contaminated. Sample number 10 was
collected from a proposed product piping area at a depth of 3 feet
below grade . Sample numbers 19 and 20 were collected from the
area of the proposed UST basins at a depth of 5 feet below grade
{at the soil/groundwater interface).

One groundwater sample was to be collected from an cpen borehole
at each of the existing USTs basins; however, borehole collapse at
the soil groundwater interface would not permit the collection of
these samples. o

Prior to and in between each sample ccllected, the sampling
equipment was decontaminated with a chemically neutral surfactant
and was rinsed a minimum of three times with deionized water. Upon
collection, the samples were labeled and immediately refrigerated.
Once sample collection had been completed, all samples were shipped
by overnight courier to Westinghouse's in-house Laboratory in
Charlotte, North Carolina for analysis. All samples collected at
the site were analyzed for Total Petroleum Hydrocarbons (TFH) by
Gas Chromatography (GC), the EPA Method 602 constituents and total
lead. '

2.2 Laboratory 2Analysis Results

lead was not detected in any of the soil samples collected from
Building #1346; however varying levels of petroleum hydrocarbon
contamination were detected in all samples. Table 1 summarizes the
results of the laboratory analyses.




BUILDING #1346 -

- -t LI;

1

SUMMARY OF LABORATORY ANARLYSES

CHARLESTON NAVAL BASBE

CHARLESTON, SOUTH CAROLINA
EPA METBOD 602 COMSTITUENTS (ug/kg)
SAMPLE # TPH BY GC (mg/kg} BENZEME | CHLORO- 1, 2-0ICILORO- 1, 3-DICHLORD 1, 4-DICHLORO- ETHYLBENZENE TOLUEKE XYLENE
BENZENE BENZENE BENZEME BENZENE

HAVUST - 1A 1210 1.6 139 428 65.2 33.3 155 198 2950
HAVUST- 1B 217 17590 74.6 224 40.5 20.7 BoL* 658 5250
HAVUST-2 253 106 186 267 34.3 26.3 Batl 1880 4160
HAVUIST-3A 455 16.1 153 378 2.2 33.9 1370 211 7010
HAYUST-3B 2250793, 6%+ 531 8%.6 159 29.6 20.1 9.7 8756 2030
HAVUIST-4 114 210 16.7 312 55.8 46.9 Bal. 4190 6000
HAVUST-5 1560 35.0 52.5 485 57.8 51.4 2040 155 5920
HAVUST -6 203 157 22.0 485 57.8 S1.4 526 1040 3140
HAVUST -7 7280 1590 1190 268 50.1° 34.3 aat 174 6930
NAVUST-8 67.6 389 38.9 464 161 15.3 2120 132 473
HAVUST-9 55.1 3390 13.2 249 100 6.4 550 52.8 245
HAVUST-10 33.7 RAL oL BaL BaL paL gat palL BGQL
HAVUST - 11 202 78.3 12.0 406 212 8.38 134 43.1 128
HAVUST-12 3720 161 77.1 89.1 19.0 12.9 BaL 754 7220
HAVUST- 13 25.5 £5.5 6.77 17 6.2 BaL 150 20.0 300
HAVUST - 14 i9.8 paL BOL paL poL patL BOL 8.9 8.6
MAVUST- 154 5460 1880 193 134 35.9 25.7 Bat 3200 18,200
MAVUST - 16A 34007109 5750 36.4 114 19.0 15.4 BaL 11,500 1350
HAVUST- 17 731 2690 24.6 513 273 13.5 BaL 735 1480
NAVUST - 18 9.6 2580 13.7 396 150 18.5 2310 65.7 1360
MAVUST-19 30.5 BoL poL oL BoL BaL Aot Bat BoL
HAVUST-20 38.3 goL BaL potL gaL BoL gokL poL BaL

HOTES:

* ol - [NOICATES PARAMETER NOT DETECTED.

** - 30 AND 16A UHDERVIENY ADDITIONAL ANALYSES FOR VOLATILE

HYDRQCARBQNS FOR

COMPARISON PURPOSES.



3.0 CONCLUSIONS/RECOMMENDATIONS

Various levels of petroleum hydrocarbon contamination were detected
in all samples collected from Building #1346 at the Charleston
Naval Base indicating that a significant release has occurred from
the subject USTs. The laboratory results obtained indicate that
this release has impacted the soils associated with the UST basins,
product piping and retail issuing points. In addition to these
areas, it has been found that contamination has migrated to the
area of the proposed UST basin as was identified in sample numbers
NAVUST-10, NAVUST-19 and NAVUST-20.

Westinghouse recommends the subject USTs that have failed to meet
South Carolina State requiremghﬁs for tank tightness testing be
abandoned according to the SCDHEC regulations (either abandoned in
place or removed). Any soil resulting from the abandonment of the
USTs should be considered contaminated and should be stockpiled
on-site, sampled and analyzed for petroleum related constituents
to determine the proper method for disposal.

Based upon levels of contamination detected in sample numbers 1B,
3B, 15A and 16A ({(collected at the soill groundwater interface) it
is prokhable that the groundwater in the areas has been impacted.
This impact may or may not have migrated across and/or off of the
gasoline service station site. With regard to the installation of
the proposed USTs and pipelines at the site, the soil resulting
from this operation should ke considered to ke contaminated.
However, based upon the lower levels of contaminaticn cdetected in
the proposed tank basin and piping trenches, this material should
be stockpiled separately, sampled and analyzed to determine the
method for proper disposal. Based on the results identified in
this assessment, it is probable that the soil excavated in the area
of the new tanks will contain minimal contamination and will only
reqguire landfilling as opposed to incineration which is normally
reguired for soils contaminated with TPH in excess of 100 mg/kg.
Due to the fact that groundwater at the site has besn impacted,
any groundwater resulting from dewatering operaticns for the
installation of the proposed USTs should be considered ccntaminated
and should be handled agpropriately.

7




In addition to the previous recommended work, Westinghouse
recommends that a site characterization be performed to determine
the horizontal and vertical extent of the probable groundwater
impact. This would involve performing an extensive soil vapor
survey across the site and the installation of groundwater
monitoring wells to confirm the location of the dissolved product
plune. Aguifer testing will also be regquired to determine the
hydraulic aquifer characteristics. This information could then be
utilized to design a groundwater recovery system for site
remediation.
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. . $751 Southem Pine Boulevard
Weshnghnuse Environmental Charlotte, North Carolina 28273

and Geolechnical Services, Inc. on f

.U ooXx 7553

Charlone, North Caroling 28241-7668
(704) 523-4726

FAX (704) 525-3953

Lead, Total in Soil

Westinghouse Environmental Job No: 1357-%1-1100C

Sample Identification: Nawval Base UST (1234-8%-484)
Date Analyzed: 3/5/%21 Analyst: Ty Garber
Quant. Results
Sample 1.D. Limit, mg/kqg mg/ka

NAVUST-1A/ 5.0 BGL
NAVUST-1B 5.0 EBGL
NAVUST-2 5.0 BRQL
NAVUST-3A 3.0 50L
NAVUST-EB 5.0 ECQL
NAVUST -4 5.0 BoL
NAVUST-5 5.0 BOL
MAVUST-& 5.0 BOL
NAVUST-7 5.0 BQL
NAVUST-8 3.0 5GL
NAVUST~2 5.0 BGL
MAVUST =10 5.0 BOL
NAVUST-11 5.0 BOL
NAVUST-12 5.0 50L
MNAVUST=-13 5.0 53L
NAVUST-1¢ 5.0 BOL
NAVUST-13A 5.0 EQL
NAVLIST-144 5.0 BGQL
NAVUST-17 5.0 BEOL
NAVUST-18 5.0 EQL
NAVUST-19 5.0 BOL
NAVUST-20 5.0 2aL

Comments: EPA SW-B45 Method 3050 ussd in digestlion. Samoles

aralyzed by flame AA.
BAOL = Below Quantitation LiqiE
QA/QC Supervisor: ,:Eg {;;if:gi::/// Date: g/;Z/Q/

N.C. Wastewater #321, S.C.D.H.E.D. #%9033

A Westinghouse Electric Corporation subsidiary.



R . 9751 Southern Pine Boulevard
Westinghouse Enviranmental Charlotte, North Carofina 28273

and Geolechnical Services, Inc. P.0. Box 7668

Charlatte, Norih Carolina 28241-7668
Total Petroleum Hydrocarbons {(704)523-4726
FAX (704) 525-3953

Westinghouse Job No.: 1357-91-11060

Sample Identification: Naval Base UST (1234-8%9-484)

Date Analyzed: 3/9/91 By = Ty Garber
Semi—-Volatiles Volatiles
Quant. Limit Results Quant. Limit Resul ts
Sample ID ma/kq mg/kg mg/KE mg/ka
NAVUST=~1n 10.0 1,210 0.1 N/A
NAVUST-1B 10.0 217 0.1 NG
MNAVUST -2 10.0 253 0.1 MAA
NAVUST ~-3A 10.0 459 G.2 Sy
N&VUST-CB 10.0 2,250 0.1 @3.4
NAVUST -4 10.0 114 0.1 NS5
N&AVUST-5 10.0 1,360 0.1 MN/A
NAVUST-4 10,0 283 .1 M/A
NAVUST=-7 10.0 7,280 0.1 N/A
NAVUST -& 10.0 &7 .6 0.1 Fi/Z A
MAVUST -9 10.0 S55.1 0.1 N/A
NAVUST-10 10.0 33.7 0.1 /A
NAVUST=-11 10.0 202 0.1 (NPal
NAVUST-12 10.0 3,720 Q.i s
MAVUST-13 10.0 25.32 ¢.1 /8
NAVLUST-14 19.0 1i9.EB O.1 MAA
NAVUET-154 10.0 2,860 0.1 MN/G
MAVUST-164A 10.0 2,800 0.1 109
NAVUST-17 10.0 731 0.1 N/AA
NAVUST-18 10.0 5.6 0.1 /A
MAVUST-1% 10.0 30.5 0.1 M/E
MAVUST=-20 10.0 8.3 0.1 M/R

Caomments:
Semi-Yolatile amnalysis: Exitraction (SW-244&, Msthod 3350);
resulis expressed as mg diesel fuel per kg soil.

Componenis exhibit characteristice simiiar tc gasaline.

Volatile ansalysis: Purge and Trzp (SW-B84&, Mszihod S0Z0);
results expressed a5 mg gasoline per kg soil.

BOL = Below Quantitatiem TImit N/R = lNot fApplicable
——
QA/QC Supervisor: éw Date: S/ 7 /c}/

N.C. State UWastewater #321, S.C.D.H.E.C. #99033

A Westinghouse Elettric Corporation subsidiary.
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. . 9751 Southern Pine Boulevard
WES“nghDUSE Envirsnmental Charlotte, North Carclina 282_73

and Geolechnical Serviees, Inc. P.0. Box 7668

Charlotie, North Carolina 28241-7668
(704) 523-4726
FAX (704) 525-3953

Purgeable Aromaticgs
EPA Method 8020 Compounds

Westinghouse Environmental Jab Number: 1357-%1-1100

Sample Identification: MNavael Bases UST {12535-B%-454) WAVUST-14

Date Amnalyzed: 3/4/51 By: Stephanie Davis
Results
Quant. Limit Concentration
Number Compound ug/kg ua/kno

1 Benzene 5.0 li.58

2 Chlorobsncene 5.0 335

3 l,2-Dichlorobenzene 5.0 4Z3

4 1,5-0ichlorobesnzens T 55,2

S L,d-Dichlorobenzene .G RS

o Ethylbencencs 5.0 154

7 Toluene 5.0C 152

= Total Lvlenes 5.C Z7T0
Conments: BGQL = Below GQuantitation Limite

e — T

0Aa/0GC Supervisor: — > Date:-g’/';2 dd

==
—>

N.C. State Wastewater #321, S.C.D.H.E.C. #92033

A Westinghouse Eleclsic Corporation subsidiary.



9751 Southern Pine Bauvlevard

WBSNHQhUUSE" Eﬂ\.’lmnlmenm Chailotie, North Carclina 26273
and Geotechnical Serviees, Inc. >0, Bow 768
Charlone, North Caroling 202417688

(704) 523-4726
FAX (704) 525-3853

Purqeable Aromatics
EPA HMethod B020 Compounds

" Westinghouse Envirommental Job Number: 1357-91-1100

Sample Identification: Nava)l Base UST (12334-89-48B2) NAVUST-1E

Date Analyzed: 3/4/91 By: Stephanie Davis
Results
fluant. Limit Concentratiaon
Number Compound ua/kqg ug/ka

1 Benzene 5.0 1720

z Chlorobenzene 5.0 8.6

3 l,Z-Dichlorobenzene 5.0 zZ8

) l,3-Dichlarobenzene 5.0 a0,%

o] 1,4-Dichlorobenzene z.0 20.7

6 Ethylbenzens 3.0 20L

7 Toluene 5.0 SH5E

B Total Lyienss 3.0 S50
Comments: BGL = Below Quantitation Limits

_ﬂ

QA/0QC Supervisor: e = Date: = / 7 / ?/

N.C. State Wastewater #3211, S.C.D.H.E.C. #»29033

A Westinghowse Electric Corporation subsidiary.



Weslinghouse Environmental
and Gegtechnical Services, Inc.

Purgeable Aromatics
EPA Method BOZ20 Compounds

9751 Southern Pine Boulevad
Charlotie, North Carolina 28273

P.D.

Box 7668

Charlote, North Carolina 28241-7668
(704) 523-4726
FAX [704} 5253953

Westinghouse Environmental Job Number: 1357-21-1100

[ i h —
—SaipJle

Date 6

Identification: Maval Base US

n

nalvzed: Sra3/71

Quant. Limit

Results
Concentration

Numb

m = 0ty ds 0l R)

Cominen

GAasQcC

er Compound ug/kg
Benzene 5.0
Chlorobenzene 5.0
1,2-Dichlorob=sncens c.Q
l1.5-Dichloraobenzene .0
l,4-Dichlorobenzens 5.0
Ethylbenzens S.0
Toluene S,
Total Xylenes 3.0
ts: BAL = SBclow Quantitation Limizts
Supervisor: e
N.C_. State Wastewater #3721, S.C.D.H_E.C

A Westinghouse Electric Corporation subsidiary.

D

ug/kg

ate:

3, 2,5/



. . ’ 9751 Southern Pine Boulevard
Westinghouse Enwmnment?l Charlotte, Norih Caralina 28273
and Geotechnical Services, Inc. p.0. Box 7668 :
Charlotie, North Carolinz 28241-7668
(704) 523-4726
FAX (704) £25-1953

Purgeable Aromatics
EPA Method BOZO Compounds

Westinghouse Environmental Job Number: 1357-791-1100

Sample Identificaticn: _Naval Base UST (1Z34-8%-484) NAVLET-3A
Date Analyzed: 35/4/91 By: St=phanie Davis
Results
OQuant. Limit Concentration
Number Compound ug/ ko ug/kag
1 Bernzene 2.0 16.1
2 Chlorobsnzene 5.0 155
5 l,Z2-Dichlorooenzens 3.0 Z7e
4 1.53-Dichiorobenzene 5.0 4z,
= l,4-Dichlcrobenzene .G 5.7
5 Ethyibenzezne 5.0 i
7 Tolusns 5.0 211
= Total Ayienes .0 7Qlo
Eomments: BOL = Below Quantitation Limits
QA/QC Supervisor: K:F Date: E?/ ;2/‘;/
M.C_ State Wastewater #3Z21, S.C.D.H_E.C. k2%9CZ3

A Westinghouse Electsic Corporation subsidiary.



. . : - G751 Southern Pine Boulevard
Weslinghouse Environmental Charlotte, North Carolina 28273

and Geolechnical Services, Inc. PO, Bax 7668

Charlotte, North Carolina 28241-7668
B (704) 523-4726
FAX (704) 525-3953

Purqeabie Aromatics
EPA HMHethed B020 Compounds

Westinghouse Environmental Job Number: 1357-91-1100

dentification: aval Base UST (1234-89-4342) NAVUIST-38

Sample Ident
Date fAnalyzed: 3/4/91 By: Stephanie Dawvis
Results
Quant. Limit Concentration
Number Compound uan/kqg ug/kn
- 1 Benzene 5.0 o351
: = Chlorobenzenes 5.0 B%.6
3 1,72-Dichlogrobenzene 5.0 135
a4 1 .5-Dichlorobenzene =.0 2% .5
2 l.2-Dichlorobenzzen= S.0 VI
5 Ethylbenzene S.G 47.7
7 Tolusne S.0 a’s
= Tctal Zylenes 3.0 245350
Comments: EQL = Below GQuantitation Limits
/
GA/QC Supervisor: s Se Date: S/ = ;G

A Westinghouse Electric Corporation subsidiary.




P T

Sorar

e rddeT s e

. . : 9751 Southetn Pine Boulevarg
WES‘lﬂghOUSE_ Enmrnn_menlal Charlotte, North Carolina 28273
and Geotechnical Services, Inc.

£ 0. Box 7568

Charlatte, North Carolina 28241-7668
{704) 5234726

FAX {704) 525-3933

Purgeable Aromatics
EPA Method BO20 Compounds

Westinghouse Environmental Job Number: 1357-91-1100

Sample Identification: Naval Base UST (1234-8%-434) MAVUST-4

bate Analyzed: 3/4/%1 By: EStepharie Davisg
Resultis
Quant. Limit Concentration
MNumher Compound ug/kg ua/kg
1 Benzene S.0 210
=z Chloraobenzene 3.0 35.7
3 1,2-Dichlorobenzeans 5.0 Akz
4 i1,53-Dichlorobenzene 5.0 S5.3
S i1,4-Dichlorobernzens 5.0 45,5
& tikhylbenzens S.0 =Gl
7 Toluerne S.0 3150
] Total Xvlienss 5.0 ST
Comments: BOL = Below Quantitation Limite

QA/0C Supervisor: Date: g /;2 /c;/

=
—

N.C. State Wastewater #3221, S.C.D.H.E.C. #9033

A Westinghouse Electric Corporation subsidiary.




1 H 9751 Southern Pine Boulevard
WE‘.StIthUUSE Environmental Charlotie, North Carolina 28273

and Geatechnical Services, inc. P Q. Box 7668
Charlotie, Norih Caiciina 28243-7668
(704) 523-4726
FAX (704) 525:3953

Purgeable Aromatics
EPA Meithod 8020 Compounds:

Westinghouse Environmental Job Mumber: 1357-91-1100

Sample Identification: MNMaval Base UST {(1Z34-89-4B4) NAVUST-E
Date Analyzed: 2/4/%1 By: Stephanis Davis
Results
Quant. Limit Concentration
Number Compound ug/kg ug/kag
1 Benzene 5.0 35.0
2 Chlorcbenzene 5.0 3Z.5
3 l1,2-Dichlorcbtenzene 5.0 8%
4 1,Z-Dichlorobenzans 5.0 87.5
5 l.2-Dichlorobhenzene 5.0 1.5
& Ethylboenzene 5.0 2049
7 Tolu=sne 5.0 555
=] Total Xylene=s 2.0 IFIo
Comments: BGL = Below Quantitation Limits

Date: g/ '?/C’/

#9033

A Westinghouse Electric Corporatien subsidiary.



T

ci,
LA
=,

O YT

R

e N AN

H : 9751 Southern Pine Boulevard
W?g“gthozs": E?\Jsimnmenl?l Charlotie, North Carolina 26273

and Geotechnical Services, Inc. P01 Box T6E

Charlotie, North Carolina 26241-7668
{704) 5234726

FAX {704) 5253953

Purgeable Aromatics
EFA Method BC20 Compounds

Westinghouse Environmental Job Number: 1357-%1-1100

Sample Identificationm: Nawval Bas-e UST (1234-89-484) NAVUST-&6

Date Analyzed: 3/4/91 By: Stephanie Davis
Results
GQuant. timat Concentration
Number Compound uo/kq ua/kg
1 Benzene 5.0 157
2 Chlorabenzene 5.0 22.0
3 1.,2-Dichlorobenzene 5.0 455
4 1.,53-Dichlorobenzene 3.0 57.6
S 1,4-Dichlorobenzens 5.0 1.4
S Ethylbenzens 3.0 SZ6
7 Toluene S .0 1040
B Total Yylenes S.0 31480
Comments: BAOL = Below Quantitaticn Limits
\ -
QA/38C Supervisor: — Date: 2,7 /9/
[ %] — Ok = Tl = — & — = = — LTI e ™ ™ it - " HODOMNTT
1y - ~La Le YO LTrvo LT Tr‘_JLJ., R S SRR I S LI SRS W T T TN

A Westinghouse Electric Corperation subsidiary.



wesunghouse Envirgnmenial 9751 Southern Pine Baulevard

. . Charlatle, Morth Caralina 28273
and Geotechnical Services, Inc. .1 Box TEES

Charlotie, North Carolina 28241-7668

(704) 523-4726
FAX (704} 525-3953

Purgeable Aromatics
EPA Method B0Z20 Caompounds

Westinghouse Environmental Job Number: 1357-91-1100

Sample Identification: _Maval Base UST (1234-B9-484) MNAVUST-7

Date Analyzed: 3/4/%1 By: Stephanis Davis
Eesults
Quant. Limit Concentration
Number - Compound ug/kg . ug/ka
1 Berizene 5.0 15%0
2 Chlorchenzene 5.0 1150¢
%) 1,2-Dighlorchenzene 5.0 z&8
4 1,3-Dichlorobenzens .0 Sv.1
N l.4-Dichlorotenzens 5.0 3.5
5 Ethylhbenzenes S.0 BaL
7 Toluene 2.0 174
B Total Xvylenes 5.0 ET o0
Comments: BRL = Below Quantitation Limikts

A Westinghouse Electric Corporation subsidiary.

pt




H H 9751 Southern Pine Boulevand
WBSllﬂQh[]USFj Enwrnn{nenlm Charlotle, North Carolina 28273
and Geglechnical Services, Inc.

nA Ao Tern
r.u. Dui joo0

Charlotle, North Carolina 28241-7668
(704) 5234726
FAX (704) 525-3953

Purgeable Aromatics
EPA Method B020 Compounds

Westinghouse Environmental Job Number: 1357-91-1109

Sample Identification: Naval Base UST (1234-B2-484) NAYVUST-8

Date Analyzed: 3/4/91 By: Stephanie Davis
Results
Quant. Limit Concentration
Number Comnouand ua/ka ug/kg
1 Benzene 5.0 IB%
2 Chlorobenzene S.0 8.9
> 1.,2-Dichlorobenzene 5.0 464
4 1,3-Dicklocrobenzene 2.0 161
S 1,4-Dichlorocbenzens 3.0 1.3
& Ethylberzene S.C 21Z2¢C
7 Tocluens .0 132
=] Total Xylenes 2.0 475
Comments: BAQL = EBelow Quantitation Limits

—_—

QA/QC Supervisor: ///;f: o Date::g / ;?/ 9/'

N.T. State Wastewater #321, S.C.D.H.E.C. #99033

A Westinghouse Elec!ric Corporation subsidiary.




Wleinghuuse Envirunmenlal B 9751 Seuthern Pine Boulevard

. . Charlotte, North Carofina 28273
and Gestechnical Services, Inc. P.0. Box 7668
Charlotte, North Carolina 28241-7663
(704) 5234776
FAX (704) 525-3953

Purgeable Aromatics
EFA Method 8020 Compounds

Westinghouse Environmental Job Number: 1357-91-1100

Sample Identification: _Naval Base UST (1234-69-484) NAVUST-9

Date Analyzed: 3/4/21 By: _Stephanie Davis

Results
Quant. Limit Concentration

Number Compound ug/kg ua/ka
1 Benzegne 5.0 3370
2 Chlorobsnzene 5.0 13.2
3 1.2-Dichlorobenzene 5.0 269
£ 1.3-Dichloroberzene 5.0 100
3> l.4-Dichlorobenzene 3.0 &. 4%
1) Ethylbenzens 5.0 S50
v Tolusne S.G $z.8
g Total Xyienes 2.9 =43
Comments: BAQL = Below CQuantitation Limits
t‘-'_‘—'—-_._..—_‘
QA/OQC Supervisor: = Date: 3/’;?/C;/
N.C. State Wastewater #3211, S.C.D.H.E.C. #97033

A Westinghouse Eleclric Corporatign subsidiary.




Weslinghnuse Environmental §751 Southern Pine Boulevand

and Geotechnical Services, Inc.

Charlotie, North Carclina 28273

P.0. Box 7668

Chariotie, Norh Caroling 28241-7668
(704) 523-17126

FAX {704) 525-3553

Purgeable Aromatics
EFPA Method B020 Compounds

Westinghouse Environinental Job Number: 1357-91-1100

L

Sample Identification: iNaval Base UST (1234-8B%-584) NAVUST-10

Date Analyzed: 3/4/71 By: Sitephanie Davis
Resul ts
Quant. Limit Concentration
Number Compound ug/ka ua/kqg

1 Benzene 5.0 BOL

2 Chlorobsncencs 5.0 BOL

3 1,2-Dichlcrooenzene 5.0 5GL

4 l1,5~Dichlorobenzens 5.0 BaL

) l.4-Dichlorobenzsne 5.0 BaGL

& Ethylbenzenes 5.0 EQL

7 Tociusene 5.0 ECL

5 Total Xylernes 5.0 il
Comments: BEQL = Below Quantitation Limiis

¥v_
QA/0OC Supervisor: Kg_ Date: g s 7 / C%/

N_.C

State Wastewater #32

A Westinghouse Electric Corporation subsidiary.




. . . 9751 Southern Pine Boulevard
Westinghouse Environmental Charlotte, Norh Carofina 28273
and Geotechnical Services, Inc. PO Box 7658

Charlotte, North Carolina 28241-7568

(704) 523-4726

FAX (704 525-3953

Purgeable Aromatics
EFPA HMethod 8020 Compounds

Westinghouse Environmental Job Number: 1357-21-1100

Sample Identification: _Naval Base UST (1234-89-484) NAVUST-11

Date Analyzed: 3/4/%1 By: Stephanie Davis

Results
Quant. Limit Concentration

Number Compound uag/kaq ua/ka
1 E=zsnzene 5.0 78.3
=2 Chlorobenzene 5.0 IZ2.0
3 1,2-Dichlorobenzene 5.0 4G5
4 1., 3-Dichlorobencens 5.0 iz
5 l1,4-Dichlorobenzens .0 E.738
5 Cithylbenzene 5.0 154
7 Toluene 5.0 25.1
g8 Toial Xylen=s 3.0 128

Comments: BAQL = Below Quantitation Limits

QA/QC Supervisor: -

F:
]
W
*
m
o

e Wastewater #3Z1, 5.C.D.H.E.C. #99033

A Weslinghouse Electri; Corporation subsidiary.



1 i 9751 Scuthern Pine Bowlevard
WBSIIHQhUl}J]SF:' E?\gﬂ]ﬂ!’ﬂﬂﬂ[&] Charlotte, Nordh Carolina 28273
and Geotechnical Services, Inc. P.0. Box 7658
Charlotie, North Carolina 28241-7658
(704} 5234726
FAX (704) 525-3953

Purgeable Aromatics
EPA Method 8020 Compounds

Westinghouse Environmental Job Number: 1357-21-1100

Sample Identification: _Naval Base UST {1234-89-4B4) NAVUST-12

Date hAnalyzed: 3/4/%1 By: Steohanrnis Davis
Results
Quant. Limit Concentration
Number Compound ug/kg uva/kg

1 Benzene 5.0 1&1

2 Chlorobenzene 5.0 77.1

3 l1,2-Dichlorobenzene 5.0 57.1

4 1,53-Dichliorobenzenes 5.0 17.0

ol l1,4-Dichlorocbenzene 5.0 17.%9

& Ethylbenzens 5.0 Bl

7 Tcluens 5.0 753

8 Total Xylznes 2.0 7220
Comments: EGL = Belcw Cuantitation bLimits

- >
0Aa/0C Supervisor: = Date: S /7%, G/
“——-—._.
N.C. State Wastewalter #3221, S5.C.D.H.E.C. #%9%033

A Weslinghouse Efectric Corporation subsidiary.

ah
kA




Westinghouse Environmental 9751 Southcrn Pine Boulevary

. . Chartotte, North Carolina 28273
and Geolechnical Services, [nc. PO Box 7568

Charlotie, North Carolina 28247-7668
(704) 523-4726
FAX {704) 525-3953

Purgeable Aromatics
EPA Method 8B020 Compounds

Westinghouse Environmental Job Number: 13357-91-1100

Sample Identification: Naval Base UST (1234-89-484) MAVUST-13

Fh

amp [mice s
Date Analyzed: 3/4/71 By: _Steohsnie Davis
Results
Quant. Lamit Concentration
Number Compound ug/ ko ua/kn
1 Eenzene 5.0 85.6
2 Chlorobenzene 5.0 &.77
5 1,2-Dichlorobenzene 5.0 117
4 l1.3~-Dichlocrob=snzene .0 365.2
S 1,4-Dichlorobenzene 5.0 EQL
& Ethylbenzene 2.0 L3S0
7 Toiuens 5.0 Z0L0
3 Total Xylenes 5.0 00
Comments: BOL = Below Quantitation Limits

g\ﬁ\

QA/QC Supervisor: /2:

N.C. State Wastewater #3T21, S

by e e

A Westinghouse Electric Corporation subsidiary.




:

. . 9751 Southern Pine Boulevard
WESHHQhDUSE Environmental Charlotie, North Carolina 26273

and Geotechnical Services, Inc. PO, Box 7668

Charlotte, North Carolina 28241-7668
(704) 523-4726
FAX (704) 525-3953

Purgeable Aromatics
EPA Method 8020 Compounds

Westinghouse Environmental Job Number: 1357-91-1100

Sample Identification: Naval! Base UST (1234-59-484) nNAVUST-14

Date Analyzed: 3/4/71 By: Stephanis Davis
Results
Quant. Limit Concentration
Number Compound ug/kg ug/kg
1 Benzenes 5.0 EGL
z2 Chlorcbenzene 5.0 BGL
& l.2-Dichlorgbenzene 5.0 BGL
4 l,2-Dichlorobencens 5.0 EQL
o 1_. -Dichlcrobenzens 5.0 BL“!L
bt Ethylbenzens 3.0 =151
7 Tolusne S.0 2.50
= Tatal Xvienes S.C 5.8&1
Comments: EQL = Eslow Quantitation Limits
- ’
GA/QC Supervisor: ?_ - Date: 3/ = / C;/
N.C. State Wastewater #2321, S.C.D.H.E.C. #990335

A Westinghouse Eleciric Corporation subsidiary.



. . 9751 Sputhern Pine Boulevary
Westinghouse Environmental Charlotte, North Carofina 28273

and Geolechnical Services, Inc. PO Box 7668

Charlotte, North Carolina 28241-7668
(704) 5234728
FAX {704) 525-3953

Purqeable Aromatics
EPA HMHethod B020 Compounds

Westinghouse Environmental Job Number: 1357-71-1100

Sample Identification: _Nawval! Base UST (1234-8%9-484) NAYVUST-1%A

Date Analyred: /4791 By: Stephanie Dawvis
Fesults
Quant. Limit Concentration
Number Compound un/kn uas/kg
1 Benzene 5.0 1880
2 Chlorobenzene 5.0 IG5
3 l,2-Dichlorobenzens 5.0 134
4 1,3-Dichlorobenzene S.C 33.9
S l,4-Dichlorobsnzens S.0 =5.7
& Ethylbenzens .0 EGL
7 Toluene 5.0 IZ00
g Total Xylenes S.0 18, 200

Comments: BOL = Below GQuantitation Limits

Date: 3/ ey C/"/

8A/QC Supervisor: 4%;

S.C.D.H.E.C. #9%033
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A Westinghouse Electric Corporation subsidiary.



Westinghouse Environmental 9751 Southern Pine Boulevard

. . | Charlotie, North Carolina 28273
: and Geolechnical Services, Inc. 510, B 7668
K Charlotie, North Carolina 28241-7668
: {704) 523-4726
FAX (704) 525-3953

Purgeable Aromatics
= EPA Method 8020 Compounds

inghouse Environmental Job Number: 13537-%1-1100

Sample Identificatlion: Naval Base UST (12353-B%-485) MAVUST-1&A

Date Analyzed: 3/4/%91 By: Steconanie Davis

Results
Quant. Limit Concentration

Mumber Compgund ua/kg ung/kg

1 BEenzene 5.0 S730
2 Chiorobenzene 3.0 S2b.a
3 1.2-Dichlorocbenzeng 5.0 114
<} 1.5-Dichlorobenzene S0 i1€.0
S 1,4-Dichlorobenzcene 5.0 15.6
= Ethylbenzens 2.0 BGL
7 Toluene 2.0 1i,30C
3 Total Xylznes 5.0 1359¢

Comments: BQL = Below OQuantitation Limits

N
BA/QC Supervisor: P = Date: S/ 72 79/

/

N.C. State Wastewater #3221, S.C.D.H.E.C. #9%203Z3

A Westinghouse Electric Corporation subsidiary.

e - . . K - . R - . . -




wminghnuse EnvirUHmenla! 9751 Southern Pine Boulevard

, . Charlotie, North Carolina 28273
and Geotechnical Services, Inc. o0, Br.:x el ‘

B Charlotie, North Caralina 28241-7668
(704) 523-4726
FAX (704) 525-3853

Purgeable Aromatics
EPA MHethod B0Z20 Compounds

Westinghouse Environmental Job Number: 1357-21-1100

Sample Identification: _Nawval Base UST (1234-8%9-484) NAVUST-17

Date Analyzed: 3/4/%1 By: Stephanie Davis

Results
Quant. Limit Concentration

Number Compound ug/kn vuo/kg
1 Benzene 5.0 2890
z Chlorobenzene 5.0 zZ4.5
3 1, Z2-Dichklorcbenzerns 5.0 513
g 1,3-Dichlorobenzene 3.0 =72z
o l,d-Dichlorooenzens 5.0 13.5
) Ethylbenzerne 5.0 BEQL
v Taluene 5.0 733
E Total Xylenes 5.0 140

Comments: BAL = Below Quantitation Limits

A Westinghouse Electric Carporation subsidiary.



nn H 9751 Soulhern Pine Boulevam
Wesling ht]”S‘P: Envir unmenlal Charlotte, Norih Caralina 28273
and Geglechnical Services, Inc.

P.0. Box 7668
Charlotte, North Caroiina 28241-7668
{704) 523-4726

FAX (704) 525-3953

Purgeable Aromatics
EPA Method B0O20 Compounds

Westinghouse Environmental Job Number: 1357-%1-1100

Sample Jdentification: _Naval Base UST (1234-8%9-484) NAVUST-1EB

Date Mnalyzed: 3/4/%1 By: Ctephenie Davis

Results
Quant. Limit Concentration

Number Compound ug/kg ug/kqg
1 Benzene 5.0 2580
2 Chlorobenzene .0 13.7
3 l,2-Dichlorobenzerne 5.0 356
4 1,5-Dichlorobenzane 5.0 150
S l,4-Dichlorobenzens 5.0 18.5

& Ethylbenzene 5.0 2310
7 Toluere S.0 53.7
(3} Total Xylenes 5.0 13580

Comments: BAGL = Below GQuantitation Limits

p—
8A/GC Supervisor: é == / Date: 3 /= /Q/

N.C. State Wastewater 3#321, S.C.D.H.E.C. #9%033

A Westinghouse Electric Corporation subsidiary.




i i 9751 Southern Pine Boulevard
Wasitnghouse Environmenal Charlette, Norih Carafina 28273

and Geolechnical Services, Inc. B A Bos 7083

.. UUA i oo

Charlotte, North Carolina 28241-7663
(704) 523-4726
FAX {704) 525-3953

Purgeable Aramatics
EPA Method BOZ20 Compounds

Westinghouse Environmental Job Number: 1357-91-1100

Sample Identification: Nawval Base= UST (1234-B8%-434Y NAVUST-192

Date Analyzed: 3/4/71 By: Stennenie Davis
Results
Quant. Limit Concentration
Number Compound ug/ kg uaskg
1 Bernzene .0 ' 5L
=z Crhlorobenzene 5.0 EQL
I 1,2-Cichlorobsrnzens 5.0 BOL
a4 l,2~Dichiorobenzene 3.0 BGL
S l1,4-Dichlorobencene .G 5QL
) Ethylbenzene .0 TGl
7 Tocluz=ne 5.0 IS HE
& Total Xvlznes S0 g0L
Comments: BOL = Below Cuantitation Limits
QA/RC Supervisor: 4—-“ Date: g /? /9/
-

N.C. State Wastewater #321, S.C.D.H.E.LC. #99033

A Weslinghguse Electric Carparation subsidiary.

&



. H 9751 Southern Pine Boulevam
Weslinghouse Envirgnmental Charlotie, North Carolina 28273
and Geotechnical Services, Inc.

PO Box 7868

Charlotie, North Carolina 28241-7668
(704) 523-4726

FAX (704) 525-3953

Purgeable Aromatics
EPA Method 8020 Compounds

Nestinghouse Environmental Job Number: 1357-91-1100

Sample Identification: _Naval Base UST (1Z34-89-484) NAVUST-Z0

Date Analyzed: 3Z/4/%1 By: Stephanie Davis
Resul ts
Quant. Limit Cancentration
Number Compound ug/kg ug/kd

1 Benzene 5.0 EQL

2 Chlorobenzene 5.0 EQL

3 1,2-Dichlorabenzene 5.0 zaL

4 i,3-Dichlorobenzzne 5.0 EQL

3 1,24-Dichlorgbenzene 5.0 BGL

& Ethylbernzene .0 BGL

7 Toluene 5.0 BLL

8 Total ¥vlenes 5.0 ECL
Camments: BOL = Below Quantitation Limits

QAa/0C Supervisor: /22; Date: E?/ ;Blc?/

"1

N.C. State Wastewater #3221, S.C.D.H.E.C. #29033

A Weslinghouse Elegtric Corporation subsidiary.




APPENDIX III

BCWRC WATER WELL DATA
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CLOSURE ASSESSMENT REPORT
RETAIL FUEL DISTRIBUTION FACILITY
BUILDING #1346
CHARLESTON NAVAL BASE
CHARLESTON, SOUTH CAROLINA

Prepared for:

The LPA Group of North Carolina
38303 B Computer Drive, Suite 204

n&lélgu, North Carclina 2761%

Prepared by:

Westinghouse Environmental
and Geotechnical Services, Inc.
840 Low Country Boulievard
Mount Pleasant, South Carolina 29464
(803) 884-0005




Westinghouse Environmental %43 ;c(;w %)‘;nlry Boulevard
. v Re s X
and Geotechnical Services, Inc. Mt Pleasant, South Carolina 29464

(B03) BB4-0005
Fax (B03) 881-6149

March 26, 1991

The LPA Group of North carolina
3803 B Computer Drive, Suite 204
Raleigh, North Carolina 27619

Attention: Mr. Gary Green

Subject: Closure Assessment Report
Building #1346, Charleston Naval Base
Charleston, South Carolina
Westinghouse Environmental and Geotechnical Services, Inc.
Job #CSWA079

Dear Mr. Green:

Westinghouse Environmental and Geotechnical Services
(Westinghouse) is pleased to submit the enclosed Closure Assessment
Report for the retail fuel distribution facility, Building #1346
located at the Charleston Naval Base in Charleston, South Carolina.
This report is provided in general accordance with our proposal
number 340-91-024 dated February 20, 1991. The following report
describes our sampling methodology, the analytical results and our

conclusions and recommendations.

If you have any questions concerning this report or if you require
any additional information, please contact Hugh Connolly at (803)
B84~-0005.

Sincerely,

WESTINGHOUSE NVIRONMENTAL

AND GEOT (4 AL SEC(RES, INC.
olly <)
ProjégtiH eologist

&>

Senior Environmental Engineer

A Westinghouse Electric Corporation subsidiary.
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1.0 INTRODUCTION

The study site is identified as Building #1346 at the Charleston
Naval Base and is a retail automotive gasoline service station

(Figure 1). The site presently possesses a total of 8 gasoline
Underground Storage Tanks (USTs), 3 of which were recently
operational. In 1978, four 1,000 gallon and one 10,000 gallon

gasoline USTs were taken out of service and were abandoned in
place. This involved internal cleaning of the tanks and filling
with sand. The site was then fitted with three new gasoline USTs
of 10,000 gallon capacity that have been operational until early

e W

In February of 1991, the three 10,000 gallon gasoline USTs were
tested for tightness. The results of the testing indicated that
all three USTs were leaking and as a result they were immediately
taken out of service. Presently, the site is scheduled to be
These USTs and associated product

fitted with three new USTs.
piping will be located on the opposite side of the site relative
to the existing USTs to minimize the amount of expected

contaminated material encountered upon installation. A site plan
depicting the various UST locations is presented as Figure 2.

]
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2.0 OBJECTIVE AND SCOPE OF WORK

Westinghouse was retained to provide soil sampling and analysis to
assess the subsurface soils at the site that may have been impacted
due to the 1leaking USTs and to aid in determining if the
groundwater at the site may have been impacted.

In compliance with Section 280.72 of the South Carolina Underground
Storage Tank Control Regulations, Westinghouse conducted a site
assessment at Building #1346 of the Charleston Naval Base. This
assessment was conducted in accordance with the South Carolina

Department of Health and Environmental Control's (SCDHECs)
Underground Storage Tank Abandonment/Assessment Cuidelines dated

December 5, 1990, requiring that soil samples be collected within
the tank basins and at 20' intervals along product piping runs.

2.1 Site Inspection/Sampling and Laboratory Analyses

Oon February 25, 1991, Westinghouse personnel arrived on site to
mark the sample locations and perform a visual inspection of the
site. No apparent problem areas were noted during the inspection
and the UST fill locations, dispenser islands and vent lines did

not visibly indicate the presence of a release.

Plans provided by the Charleston Naval Base were utilized to

approximate the locations of the product piping. The exact
locations were then determined by utilizing a hand held metal
detector. A total of 20 sample locations were marked at the site.

Sample numbers 1B, 2 and 3B were intended to be lower level samples
collected from the bhottom of the tank basin; however, groundwater
was encountered in these areas at a depth of 5 feet below grade and
the samples were therefore collected at this depth.

The remaining samples were collected adjacent to product lines
between the USTs and the retail issue points at a depth of 3 feet

below grade. Lower level samples were to be collected from the
base of the UST asscciated with sample numbers 15A and 16A;

however, due to the shallow depth at which groundwater was
encountered (3.5 feet below grade), the deeper samples were not
collected.
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Three additional soil samples were collected from the location of
the proposed product piping and UST locations situated on the
opposite side of the site from the existing USTs. This was
performed to determine if the soils in the area of the proposed
tanks and product piping were contaminatad. Sample number 10 was
collected from a proposed product piping area at a depth of 3 feet
below grade . Sample numbers 19 and 20 were collected from the
area of the proposed UST basins at a depth of 5 feet below grade
(at the soil/groundwater interface).

One groundwater sample was to be collected from an open borehole
at esach of the existing USTs basins: however, borehcle ccllapse at
the soil groundwater interface would not permit the collection of
these samples.

Prior to and in between each sample collected, the sampling
equipment was decontaminated with a chemically neutral surfactant
and was rinsed a minimum of three times with deionized water. Upon
colliection, the samples were labeled and immediately refrigerated.
Once sample collection had been completed, all samples were shipped
by overnight courier to Westinghouse's in-house Laboratory in
Charlotte, North Carolina for analysis. All samples collected at
the site were analyzed for Total Petroleum Hydrocarbons (TPH) by
Gas Chromatography (GC), the EPA Method 602 constituents and total
lead.

2.2 Laboratory Analysis Results

lead was not detected in any of the soil samples collected from
Building #1346; however varying levels of petroleum hydrocarbon
contamination were detected in all samples. Table 1 summarizes the
results of the laboratory analyses.



' TAB;‘ 1
SUMMARY OF LABORATORY ANALYSBES
BUILDING #1346 - CHARLESTON NAVAL BASE
CHARLESTON, SOUTH CAROLINA
EPA METHOO 602 CONSTITUENTS (zg/kg)
SAMPLE # TPH BY GC (mg/kg) BENZENE | CHLORO- 1, 2-DICHLORO- 1, 3-DICHLORO 1, 4-DICHLORC- | ETHYLBENZENE | TOLUENE | XYLENE
BENZENE BENZENE BENZENE BENZENE

NAVUST - 1A 1210 11.6 339 428 65.2 33.3 156 198 2950
NAVUST-18 217 1790 74.6 228 40,5 20,7 BaL* 658 5250
NAVUST-2 253 306 186 267 34.3 26.3 BaQL 1880 4160
NAVUST-3A 455 16.1 153 378 42.2 33.9 1370 211 7010
NAVUST-38 2250/93.6%* 531 89.6 159 29.6 20.1 49.7 876 2030
NAVUST-4 114 210 36.7 312 55.8 46.9 BGL 4190 6000
NAVUST-5 1560 35.0 52.5 485 57.8 51.4 2040 355 5920
WAVUST-6 283 157 22.0 485 57.8 51.4 526 1640 3160
NAVUST-7 7280 1590 1190 268 50.1 34.3 BAL 174 6930
NAVUST-8 67.6 389 38.9 464 161 15.3 2120 132 473
NAVUST-G 55.1 3390 13.2 249 100 6.4 550 52.8 245
NAVUST-10 33.7 BAL BaL BaL BAL BAL BaL BAL BAL
NAVUST-11 202 78.3 32.0 406 212 8.38 134 43.1 128
NAVUST-12 3720 161 7.1 89.1 19.0 12.9 BaL 754 7220
NAVUST-13 25.5 85.6 6.77 17 36.2 BQL 150 20.0 300
NAVUST- 14 19.8 BaL BaL BAL BAL BaL BaL 8.9 8.6
NAVUST - 15A 5460 1830 193 134 35.9 25.7 BAL 3200 18,200
WAVUST - 16A 34007109 5750 36.4 114 19.0 15.6 BAL 11.500] 1350
NAVUST-17 [£1] 2690 24.6 513 273 13.5 BAL 735 1480
NAVUST-18 96.6 2580 13.7 396 150 18.5 2310 65.7 1360
HAVUST-19 30.5 8aL 8aL BAL BAL BQl BaL BAL BaQL
NAYUST-20 38.3 BaL BaL BaL BaL BQ. BAL BAL BOL
NOTES: * BOL - INDICATES PARAMETER NOT DETECTED. ** - 3B AND 16A UNDERWENT ADDITIONAL ANALYSES FOR VOLATILE HYDRCCARBONS FOR COMPARISON PURPOSES.




3.0 CONCLUSIONS/RECOMMENDATIONS

Various levels of petroleum hydrocarbon contamination were detected
in all samples collected from Building #1346 at the Charleston
Naval Base indicating that a significant release bhas occurred from
the subject USTs. The laboratory results obtained indicate that
this release has impacted the scils associated with the UST basins,
product piping and retail issuing points. In addition to these
areas, it has been found that contamination has migrated to the
area of the proposed UST basin as was identified in sample numbers
NAVUST-10, NAVUST-19 and NAVUST-20.

Westinghouse recommends the subject USTs that have failed to meet
South Carclina State requirements for tank tightness testing be
abandoned according to the SCDHEC regulations (either abandoned in
place or removed). Any soil resulting from the abandonment of the
USTs should be considered contaminated and should be stockpiled
on-site, sampled and analyzed for petroleum related constituents

.

— L, e = wa m -~ L T e, Wy, e e ™ 3
to determine the proper method for dispesal.

Based upon levels of contamination detected in sample numbers 1B,
3B, 15A and 16A (collected at the soil groundwater interface) it
is probable that the groundwater in the areas has been impacted.
This impact may or may not have migrated across and/or off of the
. gasoline service station site. With regard to the installation of
| the proposed USTs and pipelines at the site, the soil resulting
from this operation should be considered to be contaminated.
il However, based upon the lower levels of contamination detected in
g the proposed tank basin and piping trenches, this material should
be stockpiled separately, sampled and analyzed to determine the
method for proper disposal. Based on the results identified in
this assessment, it is probable that the soil excavated in the area
of the new tanks will contain minimal contamination and will only
require landfilling as opposed to incineration which is normally
required for soils contaminated with TPH in excess of 100 mg/kg.

Due to the fact that groundwater at the site has been impacted,

any groundwater resulting from dewatering operations for the
installation of the proposed USTs should be considered contaminated

and should be handled appropriately.
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In addition to the previous recommended work, Westinghouse

the horizontal and vertical extent of the probable groundwater
impact. This would involve performing an extensive soil vapor
survey across the site and the installation of groundwater
monitoring wells to confirm the location of the dissolved product
plume. Aquifer testing will also be required to determine the
hydraulic aquifer characteristics. This information could then be
utilized to design a groundwater recovery system for site
remediation.
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i 1 I 5751 Sguthem Pine Boulevard
Wesllnghnuse Environmentai Charlotte, North Carolina 28273

and Geotechnical Services, Inc. PO, Box 7668

Charlotte, North Carclina 28241-7668
(704) 5234726
FAX (704) 523-3953

Lead, Total in Soil

Westinghouse Environmental Job No: 1357-921-1100

Sample Identification: Naval Base UST {(1234-—-8%-484)
Date ﬁnal}zed: 3/5/91 Analyst: Ty Garber
Quant. Results

Sample 1.D. Limit. mqg/kg ma /s kg
NAVUST—-1A 5.0 BAL
NAVUST~1R8 5.0 BaL
NAVUST -2 5.0 BaL
NAVUST-3A 5.0 EQL
NAVUST-3B 2.0 BQL
NAVUST -4 5.0 BAQL
NAVUST -5 5.0 BGQL
MAVUST-& 5.0 BQL
NAVUST -7 5.0 BAL
NAVUST -8 5.0 BOL
NAVUST -9 5.0 BGL
MNAVUST-10 5.0 BaL
MAVUST-11 5.0 BGL
NAVUST-12 5.0 saL
NAVUST-13 5.0 BAL
NAVUST-15 5.0 BQL
NAVUST-15A 5.0 BaL
NAVUST-14&A 5.0 BAQL
NAVUST-17 5.0 BQL
NAVUST-18 5.0 BQL
NAVUST-19 5.0 BAQL
NMAVUST 20 5.0 BaL

Comments: EPA Sw-844 Method 3050 used in digestion. Samples
analyzed by flame AA.

BOL = Below Quantitation Limis

")
—  _C ]
@A/GC Supervisor: e /& Date: 3/7/9/

—

N.C. Wastewater #321, S.E.D.H.E.D. #%7033

A Westinghouse Hectnic Corporation subsidiary.
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: : 9751 Southern Pine Boulevard
Westinghouse Environmental CharloMe, North Carolina 26273

and Geotechnical Services, Inc. P.0. Box 7668

Charlotie, North Carolina 282417668
Total Petroleum Hydrocarbons (704)523.47%
FAX (704} 525-39853

Westinghouse Job No.: 1357-91-1100

Sample Identification: Naval Base UST (1234-89-484}

Date Analyzed: 3/5/91 By: Ty Garber
Semi—Volatiles Vaolatiles
Quant. Limit Resul ts Quant. Limit Results
Sample ID mg/kg mg/kg mg/kqg mg/kqg
NAVUST-1A 10.0 1,210 0.1 N/A
NAVUST—-1B 10.0 217 0.1 NG
NAVUST-2 10.0 2953 0.1 MO
NAVUST-3A 10.0 455 0.1 N/
NAVUST-3B 10.© 2,250 0.1 ?3.6
NAVUST -4 10.0 114 0.1 NSA
NAVUST -5 10.0 1,560 0.1 M/S
NAVUST -6 19.0 283 0.1 A
NAVUST -7 10.0 7,280 .1 MN/A
MAVUST -8 10.0 &7 . A 0.1 N/ G
NAVUST -2 1¢.0 55.1 0.1 NSO
NAVUST-19 10.0 33.7 0.1 RN/ A
NAVUST-11 1¢0.0 202 Q0.1 M/
PMAVUST-12 10.90 3,720 0.1 MG
MNAVUST-13 10.0 23.9 .1 /0o
NAVOIST~14 10.0 192.8 0.1 M/A
NAVUST-15A 10.0 3,460 0.1 M/ Fa
NAVUST-1&6A 10.0 3,400 oLl 109
NAVUST-17 10.0 731 C.i N/A
MAVUST-18 10.9 FLHLE 0.1 s
MAVUST -19 10.0 30.95 0.1 MN/&
NAVUST -20 10.0 38.3 0.1 M/sA

Camments:

Semi—~Volatile analysis: Extraction (SW-844, Method 3530);
results expressed as mg diesel fuel per kg soil.
Components exhibit characteristics simiiar to gasoline.

Volatile analysis: Purge and Trap (SW-B46, Method 35030);
results expressed as mg gasoline per kg soil.

BOL = Below QuantitatiomtTimit N/A = Not Applicable

Date: 32/27.19{

N.C. State Wastewater #3221, S.C.D.H.E.C. #9%033

QA/QC Supervisor:

A Westinghouse E



Westinghouse Environmental
and Geotechnical Services, Inc.

nTEd DA, mwes MY
5751 Southern Pir

P.0. Box 7668
Charlotte, North Caralina 28241-7668
(704) 523-4726

FAX (7C4) 525-3953
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Westinghouse Environmental Job Number: 1337-21-11G0

Sample Identification: Naval Base UST (1254-8%-484) NAVUST 14
Date Analyzed: 3/4/91 By : Stephanie Davis
Results
Quant. l.imitk Concentration
Number Compound ua/ kg ug/kg
1 Henzane 5.0 1.5
2 Cihlorokenzene 5.0 I35
i 2 L, 2-Dichlorobenzane .0 128
-
4 l,5-Dichicrobencens 5.0 &£5. %2
= i,4-Dichlorobenzene 2.0 2.2
fs ) Ethylbenzene 5.0 156
e 7 Toluens 5.0 178
= Total Xvylenes 5.0 2250
r?
L
Eomments: BOL = Below Quantitation Limits
b

—

=
>

N.C. State Wastewater #321,

Date: Ezl’;z e dt

GA/QC Supervisor:

s EE

S.C.D.H.E.C. #99033

A Westinghouse Electric Corporation subsidiary.
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S N . 4791 Sputhern Pine Boulevard
Westinghouse Environmental Charlotte, Nosth Carolina 28273

and Geatechnical Services, Inc. P.O. Box 7668

Charlotle, North Carotina 28241-7668
(704) 523-4726
FAX {704) 525-3953

Purgeable Aromatics
EPA Method B0O20 Compounds

Westinghouse Environmental Jab Number: 1337-21-1100

Sample Identification: Naval Base UST (1234-8%9-484) nNAVYUST-16

Date fnalyzed: 3/4/91 By: _Stephanie Davis
Results
Quant. Limit Concentration

Number Compound ug/kq ug/ kg
1 Benzene 5.9 1730
Z Chlorobenzene 5.0 74.46
3 l,Z2-Dichlorobenzene 5.0 z28
4 l1,3-Dichlorebenzene 5.0 30,9
5 l.4—Dichloraobenzene 5,0 20.7
5 Efhylbenzens 5.0 BG!
7 Toluene 3.0 523
38 Total Xyienes S.0 350

Comments: BOL = Below OQuantitation Limits

QA/0C Supervisor: Date: B ;T /9/

=

=
=

N.C. State Wastewater 321, S.C.D.H.E.C. HY9033

A Westinghouse Electric Corporation subsidiary.
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Westinghouse Environmental §751 Sauthesn Pine Boulevard

. . Charlotte, North Carolina 28273
and Geotechnical Services, Inc. PO, Box 7668

Charlotte, Norih Carclina 28241-7668

(704) 523-4726
FAX (704) 525-3953

Purgeable Aromatics
EPA Method B0O20 Compounds

Westinghouse Environmental Job Number: 1357-%1-1100

Sample Identification: Maval Base UST (1234-8%-484) NAVUST-Z

Date Analyvzed: I/4/91 By: Stephanie Davis

Resul ts
Guant. Limit Concentration

Number Compound ug/kq ug/kqg
1 Benzene S.0 08
= Chlorobenzen= 5.0 186
3 l,2-Dichlorobenczene 3.0 267
3 l.3-Dichlorobenzene 5.0 35.3
fa l.4-Dichlorobenzene .0 6.5
5 Ethy lbenzznes 3.0 BaGL
7 Taluene 2.9 L3890
g Total Xvlenss 5.0 4161
Comments: BGL = Below Quantitation Limits
d""_'__-—-—i
GA/0C Supervisor: = Date: 3 A=A
/

N.C. State Wastewater #321, S.C.D.H.E.C. #9%033

A Westinghouse Electric Corporation subsidiary.
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Westinghouse Environmental
and Geotechnical Services, Inc.

Purgeable Aromatics

8751 Southern Pine Boulevard
Charlotte, Nerth Carolina 28273
£.0. Box 7668

Charlotte, North Carolina 28241-7668
{704) 523-4726
FAX (704) 525-3953

EPA Method B8020 Compounds

Westinghouse Environmental Job Number: 1337-71-1100

Sample Identification: Naval Base UST (1234-89-43845)

NAVLIST -5A

Pate Analyzed: 3/4/71 By: Steonanie Davis
Results
Quant. Limitl Concentration
Number Compound ug kg uaq/kg
1 EBernzene 5.0 16.1
2 Chlorobenzene 5.0 1S3
3 l1.Z-01ichlorobenzene 5.0 n7e
4 l1.3-Dichlorobenzens 5.0 4=.2
= L ,4-Dichlorobenzene 2.0 2.9
o) Ethyvibenzene 3.0 1570
7 Toluesne 5.0 211
8 Total Xvienes 5.0 TOLG
Camments: BAQL = Below Quantitation Limits
T A—

QA/0C Supervisor: =

/

N.C. State Wastewater #321, S.C.D.H.E.C. #99033

A Westinghouse Electric Corporation subsidiary.

Date: =S/ :'2/9/
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Wesiinghouse Enviromnenlal _ 9751 Soulhemn Pine Boulevard

. . Charlotte, North Carolina 28273
and Geotechnical Services, Inc. 00 Box 7668

Charlotte, North Carolina 28241-7668

(704) 523-4726
FAX (704) 5253053

Purgeable Aromatics
EPA Method B0Z20 Compounds

Westinghouse Environmental Job Number: 1357-%21-1100

Sample Identification: MNaval Base UST (1234-8%-484) NAVUST-38
Date Analyzed: 3/4/91 By : Stephanie Davis
Results
Quant. bLimit Concentration
Number Compound ug/kg un/kg
1 Benzene 5.0 o351
=z Chlorobenzene 2.0 8%.58
3 1,2-Dichlorghenzene 5.0 13%
a l1,3-Dichlorgbenz=ne 2.0 29 .58
S l,4-Dichlorobenzane 5.0 20.1
= Ethylbenzene 5.0 42.7
7 Toluens 3.0 875
5 Tctal Xylenes 2.0 20:R0
Comments: BOL = Below Quantitation Limits

@A/0C Supervisor: Date: S/ = 19

—

N.C. State Wastewater #321, S.C.D.H.E.C. #99033

A Westinghouse Electric Corporation subsidiary.
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Wwedtinnt Envi [ 9751 Souihern Fine Gouievard
WBS[IH[]hDUS[‘E Enwmn.memal - Charlotie, North Carolina 28273
and Geoteghnical Services, Ine. P 0. Box /666

Chartotte, Norih Carohna 28247-7668
(704) 523-4726

FAX (704} 525-3953

Purgeable Aromatics
EPA Method 8020 Compounds

Westinghouse Environmental Job Number: 1337-%1-1100

Sample Identification: Naval Base UST (1Z2354-8%9-484) MNAVUST -4

bate Analvzed: 5/74/71 By: Stepghanie Davis
Results
Quant. Limit Concentration
Number Compound uq/ko ug/kg
1 Eenzene 2.0 210
2 Chlorobenzene 5.0 36.7
3 1,2-Dichlorobenzens 5.0 31z
4 1,3-Dichloroben-ene 5.0 S9.8
3 i1,4-Dichlorobenzens= 5.0 45.9
bl cthylbenzenes 5.0 2GL
7 Toluene 5.0 LiFQ
Total Xvlenes 3.0 HOOT
Comments: BQOL = Below Ouantitation Limits

GA/0UC Supervisor: /5 Date: 2,722,970

'y

N.C. State Wastewater #321, S.C.D.H.E.C. #99033

A Westinghouse Electric Corporation subsidiary.



i i 9751 Southern Pine Boulevard
Westlnghmll]sq En\nmn!n ental : Charlctie, North Carolina 28273
and Geolechnical Services, Inc. b0, Box 7668
Charlotte, North Carclina 28241-7668
(704) 523-4726
FAX (704) 525-3833

Purgeable Aromatics
EPA Methnd 8020 Compounds

Westingbouse Environmental Job Number: 135

~
L

1-1100

Sample Identificatiaon: Maval Base UST (1254-89-484) NAVUST-S

Date Analyzed: 3/4/%1 By: _Stephaniz Davis
Results
Quant. Limit Concentration
Number Compound ug/kg ug/ka
1 Benzene 3.0 35.0
2 Chlorchenzerns 5.0 5Z.5
3 L,2-Dichlorobenzene 2.0 4835
4 1,3-Dichlorcbenzene 5.0 o7.8
o) lL.,4-Dichlorobenzene S.0 51.4
& Ethylbenzene 3.0 2040
7 Toluens 5.0 35S
8 Total Xylenss o.0 SFLQ
Comments: Bl = Below Quantitation Limits

Date: S s 7% /9/

GA/0C Superwvisor:

N.LC. State Wastewater #321, S.C.D.H.E.C. #99033

A Westinghouse Electric Corporation subsidiary.
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Westinghouse Environmental .
and Geotechnical Services, Inc.

Purgeable Aromatics
EPA Method 8020 Compounds

Cnarlotte, North Carolina 28273

P.0. Box 7668

Charlotte, North Carnling 28241-7668
(704) 523-4726

FAX (704} 525-3853

Westinghouse Environmental Job Number: 1357-%91-1100

Sample Identification: Naval Base UST (1234-89-484)

NAVUST -6

Date Analyzed: 3/4/91 By: Stsphanie Davis
Resul ts
Quant. Limit Concentration
Number Compound ua/kq ug/ka
1 Benzene 5.0 137
2 Chlorobenzene 2.0 22.40
3 l,2-Dichlorpbenzene 5.0 485
a l,3-Dichlorcbenzene 2.0 57.5
S l,4-Dichlorobenzene 5.0 1.4
& Ethbylbenzens 2.0 S5Z6
7 Toluene 5.0 1080
g Total Xylenes 5.0 3160
Comments: BQL = Below Quantitaticn bLimits

\ -

QA/QC Supervisor:

o~

%

~
N.C. State Wastewater #321, S.C.D.H.E.C.

A Westinghouse Electric Corporation subsidiary.

Date: ?;/;7 /9;/

#2033



7 H 9751 Southemn Pine Boulevard
Wﬁs‘[';“&hm;s‘? E?\gmnmem?l Charlotte, North Caroiina 28273
and LEeoechnical oervices, Inc. P.0. Box 7668
Charlotte, North Carolina 28241-7668
{704) 523-4726
FAX {704) 525-3953

Purgeable Aromatics
EPA Method BO20 Compounds

Westinghouse Environmental Job Number: 1357-91-110G

Sample Identification: Naval Base UST (12354-8%-484) WNAVUST-/

a BE=2

Date Analyzed: 3I/4/91 By - Stepbanie Davis
Results
Quant. Limit Concentration
Number Compound ug/kqg ug/kg
1 Benzene 5.0 13590
2 Chlorcbenzene 5.0 1190
> s2-Dichlorobenzene 5.0 268
4 1,3-Dichlaorobenzenes 3.0 30.1
S l.,4-Dichlorabtenzenes 5.0 34,3
& Ethylbenzene S.0 BGQL
7 Toluerne 5.0 174
B Total Xylenes 5.0 L7350
Camments: BAL = Below (GQuantitation Limites

OA/QC Supervisor:

ey
-

bate: S +72 42

N.C. S5tate Wastewater #3221, S.C.D.H.E.C. #99033

A Westinghouse Bectric Corporation subsidiary.
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H i 8751 Southerni Pine Boutevard
Weslmghnusq Enwmn!nental“ : Charlotte, North Carolina 28273
and Gestechnical Services, Inc. P.0. Box 7668
Charlotte, North Carolina 28241-7668
(704) 523-4726
FAX {704) 525-3953

Purgeable Aromatics
EPA Method BO20 Compounds

Westinghouse Environmental Job Number: 135/-21-1100

Sample Identification: Naval Base UST (1234-8%9-484) NAVUST -8

Date Analyzed: 3/4/21 By: _Stephanie Davis
Resul ts
Quant. Limit Concentration

Number Compound ug/kg ua/kg
1 Benzene 5.0 389
2 Chlorobenzene S.0 38.9
3 i1,2-Dichlorobenzene 5.9 4564
4 1.,3-Dichlcrobenzene 5.0 161
S l,4-Dichlorobenzene 0.0 5.3
S} Ethy lbenzene 5.C 2126
7 Tocluene 5.0 132
3 Total Xvlenes 5.0 4753

Comments: BOL = Below Quantitation Limits

“‘-—‘—_—_—‘——-

BA/QC Supervisor: fféi Date::g / ;2/ 9/.
/

N.C. State Wastewater #321, S.C.D.H.E.C. #9033

A Westinghouse Electric Corporation subsidiary.
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Westinghouse Environmental . 4751 Southern Pine Boulevard

. . Chartotte, North Carolina 28273
and Geotechnical Services, fnc. b0, Box 7658

Charlotte, North Carolina 28241-7668

{704) 523-4726
FAX (704) 525-3953

Purgeable Aromatics
EPA Method B020 Compounds

Westinghouse Environmental Job Number: 1357-91-1100

Sample Identification: Naval Base UST (1234-8%9-484) NAVUST -9

bate Analyzed: 3/4/391 By: _Stephanie Davis
Resul ts
Quant. Limit Concentration
Number Compound ug/kg ug/kqg

1 Benzene 5.0 I370

2 Chlorobenzene 5.0 13.2

3 1,2~Dichlorobenzene 3.Q 249

G l.,3-Dichloraobenzene 3.0 1G0

s] 1,4-Dichlarobenzene 2.0 6.4%

o Ethylbenzens 5.0 250

7 Toluene 5.0 SZ.

8 Total Xylenes 2.0 Z45
Commgnts:; BAL = Below Quantitation Limits

C_,,\‘_‘__—__‘

GA/QC Supervisor: A:’ Date: 3 / '?/ Q’/

r

N.C. State Wastewater #321, S.C.D.H.E.C. #9%033



Westinghuuse Environmental ) 9751 Sauthern Pine Boulevam

. . . Charlotte, Narth Cardiina 28273
and Geotechnical Services, Inc. B0, Box 7668
Charlotie, North Carolina 28241-7668
(704) 523-4726
FAX (704} 525-3953

Purgeable Aromatics
EPA Method B020 Compounds

Westinghouse Environmental Job Number: 1357-91-1100

Sample Identification: RNaval Base UST (1234-B%9-434) NAVUST-1u

Date Analyzed: 3/4/91 By: _Steppnanie Davis

Resul ts
Quant. {imit Concentration

Number Compound ug/kq ug/kq

1L Benzene 3.0 BOAL
2 Chlorobencene 5.0 BAL
3 1,2-Dichlcraobenzcene 5.0 BhGL
q 1 ,5-01ichlorobenzenes 5.0 BGL
= i1,4-Dichlcrobenzene 5.0 BQL
& Ethylbenzene 3.0 BQL
7 Toluene 5.0 B8dp
g Total Xyienes 3.0 BLL

Comments: BOL = Below Quantitation Limits

QA/0C Supervisor: K;. Date: g / 7 / C}'/

_—

N.C. State Wastewater #32i, S.C.D.H.E.C. #99033

A Westinghouse Eleciric Corporation subsidiary.
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i i 9751 Soulhern Pine Bovievard
wﬁsg"gthuf'?_' E?‘Jslmnm Bm?‘ ) Chartotte, North Carolina 28273
and Leoieciical services, Inc. PG Box 7668
Charlotte, North Caroling 28241-7668
(704) 5234726
FAY, (704) 5253953

Purgeable Aromatics
EPA Method 8020 Compounds

Westinghouse Environmental Job Number: 1357-91-1100

Sample Identification: _Naval Base UST (1234-8%-484) NAVUST—-11

Date Analyzed: 3/4/91 By: _Stephanie Davis
Resul ts
Quant. Limit Concentration

Number Compound ug/kg ug/kag
1 Benzene c.0 7B.3
2 Chlorobenzene 5.0 32.0
3 1.2-Dichlorobenzene 2.0 406
4 1.3-Dichlorobenzene 5.0 Z172
) 1.4-Dichlorobenzene 5.0 3.38
(5] Ethylbenzens 5.0 124
7 Toluene 5.0 35.1
8 Total Xylenas 5.0 1ZR

Comments: BAL = Below Quantitation Limits

=

QA”A/8C Supervisor:

Date: S/ 2 / S/

N.C. State Wastewater #3211, S.C.D.H.E.C. #97033

A Westinghouse Electric Corporation subsidiary.
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i H 9751 Seuthern Pine Boulevard
W?jsléngthu%se E?‘gmn.m Bm?l ' Charlotte, North Carolina 28273
and Gegtechnical Services, Int. P.0. Box 7568
Charlotte, Narth Carolina 28241-7668
(704) 523-4726
FAX (704) 525-3953

Purgeable Aromatics
EPA Method 8020 Compounds

Westinghouse Environmental Job Number: 1337-91-1100

Sample Identification: _Naval Base UST (1234-89-454) NAVUST-12

Date Analyzed: /74791 By: _Stephanie Davis
Resul ts
Quant. Limit Cancentration
Number Compound ug/kqg ug/kg
1 Benzene 5.0 161
2 Chlorobenzene 5.0 77.1
3 1,2-Dichlorobenzene 5.0 =2.1
4 1,3-Dichlorobenzene 5.0 19.0
) 1,4-Dichlorobenzens 5.0 1z2.9
ol Ethylbenzene 5.0 BOL
7 Toluene 3.0 794
8 Total Xylenes 5.0 7220
Comments: BGQL = Below UOuantitation Limits
>
L o
0A/OC Supervisor: e Date: S/ F 1T/

N.C. State Wastewater #321, S5.C.D.H.E.C. #99033

A Westinghouse Electric Corporation subsidiary.



i i N 8751 Southern Pine Boulevard
W?jﬁslngthﬂllzsg E[IWSITDI'I!HBmIlﬂ Charlotte, Norlh Caroling 28273
and LeoteGhnical »ervices, ING. P.0. Box 7668
Charlohe, Norih Carplina 28241- 7668
(704) 523-4720
FAX (704) 525-3953

Purgeable Aromatics
EFA Method 8020 Compounds

Westinghouse Environmental Job Number: 1357-21-1100

Sample Identification: Nawval Base US7T (1234-89-484) NAVUST-13

Date Analyzed: 3/4/71 By: Stephanie Davis
Resul ts
- Ouant. Limit Concentration
Number Compound ug/kg ug/kg
1 Benzene 3.0 35.56
2 Chlorobenzene 5.0 &.77
~ 3 1,2-Dichlorobenzens 5.0 117
4 1l,3~Dichlorobenzene 5.0 36.2
, S iL,4-Dichlorobenzene 5.0 BEQL
: 5 Ethylbenzens 2.0 150
# 7 Toluene S.0 20.0
8 Total Xylenes 5.0 300
{"ﬂ
Comments: BAL = Below Quantitation Limits
;- .7
E i\‘ =
ba .
QA/GC Supervisor: é' Date: 3 / 7~ / C/‘/
- > :
*
N.C. State Wastewater #321, S5.C.D.H.E.C. #99033
b4
L-%

A Westinghouse Electric Corporation subsidiary.
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Westinghouse Environmental 5751 Souther Pine Boulevard

. . Charlotie, North Carclina 28273
and Geotechnical Services, inc. £.0. Box 7658

Charlohe, North Carolina 2B241- 7668

(704) 523-4726
FAX (704) 525-3953

Purgeable Aromatics
EPA Method 8020 Compounds

Westinghouse Environmental Job Number: 1357-91-1100

Sample Identification: _Naval Bass UST {(1234-3%9-434) NAYVUST-14

Date Analyzed: 3/4/71 By: _5S5tephanie Davis
Results
Quant. Limit Caoncentration
Number Compound ug/kq ug/kq
1 Benzene 5.0 BAGL
s Chlorobenzene 5.0 BGL
s l.Z2-Dichloraobenzene 5.0 BAL
4q 1,3~Dichloropenzcens 3.0 BQL
a l1,4-Dichlcraobenzene 5 BOL
5 Ethylboenzens= 5.0 BaL
7 Taluene S. 8,90
3 Total Xylenas 5.0 5.&1
Comments: BAGQL = Below Quantitation Limits
~
<
QA/QC Supervisor: c/-: Date: 3/ ? / C’}/

///// -

N.C. State Wastewater #3221, S.C.D.H.E.C. #99033

A Westinghouse Blectric Corporation subsidiary.
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Westinghouse Environmental
and Geotechnical Services, Inc.

Purgeable Aromatics
EFPA Method B020 Compounds

9751 Southern Pine Boulevad
Charlotte, North Carolina 28273

P.0. Box 7668

Charlotte, North Carolina 28241-7668
(704) 523-4726

FaX (704) 525-3853

Westinghouse Environmental Job Number: 1357-91-1100

Sample Identification: Naval Base UST (1234-8%-434) NAVUST -1 54

Date Analyzed: 3/4/71 By: _Stephanie Davis

Quant. Limit

Results

Concentraticn

Number Compound ug/kag

1 Benzene 5.0

2 Chlorobenzane 5.0

3 l1,2-Dichlorobenzense 5.0

4 1,3--Dichlorobenzene 5.0

5 1,4-Dichlorobenzens 5.0

& Ethylbenzens 2.0

7 Toluene 5.0

B Total Xylenes 5.9
Comments: BOL = Below Quantitation Limits
)

T

QA/0QC Supervisor: 4%é

/
N.C. State Wastewater #3321, S.C.D.H.E.C.

A Westinghouse Electric Corporation subsidiary.

ua/kq
1580

193

.7
BG
IZ200

18, 200

Date:.j?/ ;ZY 9{

#99033
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H i 0751 Seuthern Pine Bovlevam
Wedsgngigmi_j]sq E?\’Slmn!nem?] : Charlotte, North Carolina 28273
and Leolechnical Services, INC. PO, Box 7668
Charlotie, North Carolina 28241-7668
(704) 523-4726
FAX {T04) 525-3853

Purgeable Aromatics
EPA Method BO20 Compounds

Westinghouse Environmental Job Nunber: 133%7-91-1100

Sample Identification: Naval Base UST (1234-82-484) NAVUST-1&A

Date Analyzed: 3/4/71 By: _Stepnanie Davis
Results
Quant. Limit Concentration
Number Compound ug/kg ug/kg
1 Benzene 5.0 5750
= Chlorobenzene 5.0 35.4%
3 l1,2-Dichlorobernzene 5.0 114
g l1,3-Dichlorobenzene 5.0 19.0
o 1.4-Dichlorobenzene 5.0 15.6
& Ethylbenzene 3.0 BEL
7 Toiuene 5.0 11,500
g Total Xyleanes 5.0 1350
Comments: EQL = Below Quantitation Limits
ji:j:;>
QA/AQC Supervisor: o % Date: 3/ ? / 9/

N.C. State Wastewater #321, S5.C.D.H.E.C. #9%033

A Westinghouse Electric Corporation subsidiary.
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. : i 9751 Sputhern Pine Baulevam
Wl:jSi[l;ngthOI:.lSl? ET\gmn-mBm?I‘ Charlotte, North Caralina 28273

and uBoEChNICal SErvices, ING. PO, Box 7668

Charlotte, North Caralina 2624t-7668
(704) 523-4726

FAX {7014) 525-3953

Purgeable Aromatics
EPA Method 8020 Compounds

Westinghouse Environmental Job Number: 1357-91-1100

Sample Identification: Naval Base UST (1234-8%9-484) NAVUST~17

Date fnalyzed: I/4/F1L By: _Stephanie Davis
Resul ts
Quant. Limit Concentration
Number Compound ug/ky ug/kg
1 Benzene 5.0 2450
z Chlorobenzene 5.0 24.5
3 1 ,2-Dichlorobenzene 5.0 5L3
4 1 ,3-Dichlorobenzane 5.0 =73
5. 1,4-Dichlorobenzenes 5.0 15.5
& Ethylbenzene 5.0 BAL
7 Toluene 5.0 35
8 Total Xylenes 5.0 1480
Comments: BAQL = Below OQuantitation Limits

QA/QC Superwvisor: %f%f

-

Date:§ /:rz /9/

N.C. State Wastewater #321, S.C.D.H.E.C. #99033

A Westinghouse Bectric Corporation subsidiary.
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WestmghuuSe Envirunmemali 5751 Southern Pine Bowlevard

. . Charlatte, Narth Caralina 28273
and Geotechnical Services, Ing. PO, Rox 7068

Charlotie, Narth Carolina 28241-7668

(704) 523-4726
FAX (7D4) 525-3353

Purgeable Aromatics
EPA Method B020 Compounds

-%1-1100

~|

Westinghouse Environmental Job Number: 135

Sample Identificaticn: bRhaval Base UST (1234-8%9-484) NAVUST—18

Date Analyzed: Z/4/91 By : Stéphanie Davis
Results
Quant. Limit Concentration
Number Compound ug/kg ug/kqg

1 Benzene 5.0 233¢

2 Chlorobenzenes 5.0 13.7

3 1,2-Dichlorobenzene 5.0 396

4 1,53-Dichlorobenzene 5.0 150

S l,4-Dichlorobenzens 5.0 18.5

& Ethy lbenzene 5.0 2310

7 Toluane 5.0 65,7

S Total Xylenes 3.0 1360
Comments: BGL = Below RQuantitation Limits

/ ) - ]

_— <j "‘;//
OA/QC Supervisor: _f:’S;:Z:i;:: Date: 33/;2 /Q/

N.C. State Wastewater #321, S.C.D.H.E.C. #99033

\\MR\

A Westinghouse Eleciric Corporation subsidiary.
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Westinghouse Envirpfimen

ial 9751 Southern Pine Boulevard
and Geotechnical Services, tnc.

Charlone, Nonh Carolina 26273
P.0. Box 7668

Charlotie, Horth Carolina 28241-7668
(704) 523-4726

FAX (704) 525-3953

Purgeable Aromatics
EPA Method BO20 Compounds

Westinghouse Environmental Job Number: 1357--91-1100

Sample Identification: _Nawval Bas= UST 11234-89-484) NAVUIET-1Y

Date Analyzed: 3/4/%1 By: Gtepnhanie Davis
Resul ts
Quant. Limit Concentration
Number Compound ug/kq ug/kg

1 Benzene 2.0 BQL

2 Chlorobenzene 5.0 BQL.

s l1,Z2-Dichlorobkenzene 5.0 BQOL

4 l1,3-Dichlorcbenzene 2.0 BQL

S 1.4-Dichlorobencens 5.0 BOL

& cethy lbenz=ne 5.0 500

7 Toluene 5.0 BAL

= Total Xvlenes .0 BOL
Caomments: BAL = Below GQuamtitation Limits

~

QA/QC Supervisor: 4—“ Date: g /? /?/
—

N.C. State Wastewater #321, S5.C.D.H.E.C. #92033

A Westinghouse Electric Corporation subsidiary.
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ram T3 . =~ . ] D751 Caeithorn Dins Randavyam
wesnngnnltllsg t“‘"m"!“em?' Charlote, North Carolina 28273
and Geotechnical Services, Inc. PO Box 7668

Charlotte, North Carolina 28241-7668
(704) 523-4726

FAX (704) 525-3953

Purgeable Aromatics
EPA Method 8020 Compounds

Westinghouse Environmental Job MNumber: 1357-91-1100

Sample Identification: Nawval Base UST (1234-8%9-484) NAYUST-Z0

Date Analyzed: 3/4/91 By: 5Stephanie Davis
Results
Guant. Limit Concentration
Number Compound ug/kq ug/ka

1 Benzene 5.0 BQL

2 Chlorobenzene 5.0 BaL

3 1,Z2-Pichlorobenzene 5.0 BOL

g l1,53-Dichlorobenzene 3.0 BQL

5] l,4-Dichlorobenzene o.0 BOL

=) Ethylbenzene 5.0 BOL

7 Toluene 5.0 BOL

3 Total Xvylenes 5.0 BGL
Comments: BOL = Below Ouantitation Limits

Date: 3/ ; /9/

QA/0C Supervisor:

N.C. State Wastewater #3211, S.C.D.H.E.C. #99033

A Westinghouse Bectric Corporation subsidiary.
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